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PREFACE

This report was prepared by EG&G Idaho, Inc., P. 0. Box 1625, Idaho

Falls, ID 83415, under Job Order Number (JON) 2103 9027, for the Air Force

Engineering and Services Center, Engineering and Services Laboratory, Tyndall

Air Force Base, Florida 32403-6001.

This report summarizes work done between September 1986 and December

1986. Major Terry Stoddart and Major Michael L. Shelley were the AFESC/RDVS

Project Officers.

The information contained in this volume describes the events, the

planning efforts, and the data results of a test burn conducted on a 100

ton/day mobile incinerator that was used to process soil contaminated with

constituents of herbicide orange. This volume Is subdivided into five parts;

Part 1 contains the final report on the verification test burns, Parts 2

through 5 contain the appendixes. Volumes I and III through VIII describe the

incinerator operations, the soil excavation activities, and the additional

testing required by the Environmental Protection Agency.

This report has been reviewed by the Public Affairs Office (PA) and ia

releasable to the general public, including foreign nationals.

This report has been reviewed and is approved for publication.

MICHAEL, L SHELLEY, Maj, USAF, BSC FRANK P. GALLAGHER III, Col, USAF

Chief, Environmental Actions R&D Director, Engineering and Services

Laboratory

NEIL J. LAMB, Lt Col, USAF, BSC

Chief, Environics Division
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APPENDIX K

VERSAR'S SAMPLING PLAN FOR MWP-2000
VERIFICATION TEST BURNS AT NCBC

The document contained in this appendix is the detailed sampling plan
used during the verification test burn conducted at NCBC. This document w-.,s
reproduced from the best available copy. Due to poor original legibility,
the legibility of the microfiche editions is also poor. Persons requiring
the information contained in this appendix may write to the technical
libraries listed below to obtain photocopied versions of the appendix. A
nominal charge will be levied to cover reproduction an archival costs.
Please be prepared to provide the following information:

Report Title: Full-Scale Incineration System Demonstration
Verification Test Burns at the Naval Construction
Battalion Center, Gulfport, Mississippi:
Treatability Tests

Report Number: ELS-TR-88-61, Volume: II, Part: 3, Appendix: K

Send inquiries to:
Technical Library
Engineering and Services Laboratory
Tyndall Air Force Base, FL 32403

or Technical Library
Idaho National Engineering Laboratory
EG&G Idaho, Inc.
P.O. Box 1625
Idaho Falls, ID 83415-2300

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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SAMPLING PLAN
VERIFICATION BURN SAMPLING OF ENSCO'S MWP-2000 INCINERATOROURING THE TREATMENT OF SOIL CONTAINING

2.3o7,-TCOO AT NCSC GULFPORT, MS

PreDarted For:

EG&G Idaho Inc.
1955 Fremont Avenue

Idaho Falls, Idaho 83415

Prepared By:

Versar Inc.
e85O Versar Center

Springfield, Virginia 22151

Novemoer 7, 1986
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1. INTRODUCTION

During the week of Novembe- 17, 1986, 2.3,7,8-TCOO contaminated soil

will be treated in ENSCO's MwP-2000 incinerator which will bp located

onsite at the Naval Construction Battalion Center (NCSC) in Gulfport,

MS. The verification burn will consist of five separate tests, which

will be performed over a period of approximately three days. Test one

will be performed at a soil feed rate of three tons per hour during the

first day of testing. Tests two and three, which will be performed

during the second day of testing, will be performed at a soil feed rate

of 4 tons per hour and the final two tests will be performed on day three

at a soil feed rate of 5 tons per hour.

The results of ENSCO's verification bur'a will be characterized

through samples obtained by Versar Inc. which will be analyzed by an

Independent laboratory. This sampling plan describes the samples to be

taken, their location, collection method and frequency of collection.

Before sampling Is Initiated, the incinerator will be operated for a

length of time necessary to establish steady state operating conditions.

Steady state conditions ari presented in the verification burn plan.

The sections that follow describe the incinerator to be sampled, the

sampling approach, and the safety precautions to be exercised during

sample collection and analysis.

1
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....... . ............

2. FACILITY DESCRIPTION

The Incinerator to be sampled is ENSCO's Mobil waste Processor-2000

unit, which is a transoortable rotary kiln inc;nerator. Figure 2.1 is a

schematic flow diagram of the MWP-2000. The unit consists of a soil

preparation and handling system, a rotary kiln, a secondary combustion

chamber, and an air pollution control system.

After the soil has been excavated, it will is placed In soil handling

bins which have a capacity of 4pproximately 20 cubic yards. The soil is

then transferred, as required, to the soil feed conveyor which feeds the

soil hopper. An In-line weight scale is used to detennine the quantity

of soil fed to tthe system.

The soil is then fed to the kiln where it Is exposed to temperatures

In the near 1700"F range. Combustion of natural gas is used to maintain

the temperature in the kiin. The soil and exhaust gases exit from the

kiln and the treated soil falls into the ash sumo. An ash drag is used

to remove the soil from the ash sump and transport it to an ash bin.

As the exhaust gases exit the kiln, they pass through a cyclone for

the removal of fine particulate and are then introduced into the

secondary combustion chamber where the temperature of the gas Is raised

to nominally 2200"F. The gas enters a waste heat boiler downstream of

the secondary combustion chamner where steam is generated for use In.the

facility.

2
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Prior to entering a scrubber, the gas is water quenched to reduce the

temperature of the gases so that the fiberglass reinforced plastic (RFP)

scrubber is not damaged. The scrubber uses water as a scrubbing media to

rarnove any fine particulate and acid gases that may be present. The gas

then exists the process through a demister and on through the stack.

A detailed descriotion of the operating parameters for the

incinerator Is contained In the Verificatlin Burn Plan.

4
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3. SAMPLING APPROACH

3.1 Sampling Locations

To evaluate the effectiveness of ENSCO's Incinerator for treating

soil containing 2,3,7,8-TCDO and other chlorinated organics, Versar will

collect the following samples:

o Feedstock soil (untreated soil)
# Treated soil
a Stack gas
* Neutralization tank (after carbon adsorption)
e Boiler water blowdown
o Blanks

Feedstock soil samples will be obtained from the conveyor before the

soil is transferred to the hopoer. The treated soil sample will be

obtained at the exit of the rotary kiln (see Figure 3.1). The treated

soil will be sampled before it drops into the ash drag jump. Stack gas

samples will be obtained on the stack via two 4 inch flanges.whicN are

located 900 apart approximately 6 feet before the top of the stack. The

stack is zonstructed of fiberglass reinforced plastic and Is 36 inches in

diameter. The boiler blowdown sample will be obtained from a samole port

located on the waste heat boiler. The neutralization tank samole will be

obtained from a sample tap imediately after the water exits car~on

adsorption. The blanK Water sample will be obtained from a supply water

tUp.

3.2 Sampling Collection Pro lrej

3.2.1 Feedstock Soil

Sameles of feedstock soil will be collected from the conveyor as the

soil Is transferred to the hopper. Grab samples will be obtained every
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30 minutes during the test, starting about 20 to 30 minutes (depending on

soil feed rate) prior to Initiation of the test (to take into account the

residence time of the soil in the hopper). A representative composite

sample will prepared by homogenizing equal portions of each grab sample

taken. Individual grab samples will also be used for analysis so that

variability (i.e., homogeniety of sample) can be established. Collected

samples will be placed in clean aluminum trays, composited If necessary.

mixed, and put In appropriate sample jars.

3.2.2 Treated Soil

Grab samples of the treated soil will be obtained using a 1 inch

diameter pipe to draw samples of the soil as it exits the kiln, but

before it falls into the ash drag sump. Sample collection will begin 30

to 60 minutes (depending on soil feed rate) after the test has began. A

representative composite samole will be prepared by homoqenizing the grab

samples taken after they have Deen allowed to cool. Individual grao

samoles will also be used for analysis so that variability (i.e..

homogenloty of sampl.e) can be established. Collected samples will be

placed in clean aluminum trays. comoosited If necessary. mixed. and out

In appropriate sample Jars.

3.2.3 Stack Gas

Stack gas samples will be obtained using ao EPA Modified Method 5 and

YOST stack gas sampling trains. The standard operating procedures,

quality assurance activities, and dati reoortinq elements fr. the MM5 and

YOST test are clearly defined In the Quality Assurance Project Pl.:, iflich

is contained in Attachment 1.

7
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3.2.4 Joiler 8loWon

Boiler blowcown samples will be obtained via a sample port located on

the waste heat boiler. Prior to sample collect' , the port will be

emptied of any potentially stagnate liquid. Each equL. volume grab

sample will be obtained by partially filling a glass beaker in which the

samples will be composited. At all times, the beaker will be covered

with clean aluminum foil to prevent cross contamination. After the last

grab sample has been obtained, the sample bottle will be filled and

sealed.

3.2.5 Neutralization Tank

Neutralization tank samples will be collected via a sample port

located Immediately after carbon adsorption treatment but before the POTW

holding tanks. Prior to sample collection the port will be emptied of

any potentially stagnate liquid. Equal volumes of each grab samole will

be obtained by partially filling a glass beaker in which the samples will

be comoosited. At all times, the beaker will be covered with clean

aluminum foil to prevent cross contamination. After the last grab samope

has teen obtained, a sample bottle will be filled and sealed.

3.2.6 Blank

A background water sample will be obtained from a water tap used to

provide feed water to incinerator operations. The individual sample

bottles will be filled directly from the water tap In the field. The

protocol for obtaining the blank gas sample is detailed in the QAPP.

8
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3.3 Sampling Frequency and Schedule

The frequency of sample collection and the anticipated schedule is

sumarized in Table 3.1 Feedstock soil samples will be collected from

the conveyor before the soil is transferred into the hopper. Grab

samples will be obtained every 30 minutes beginning approximately 30 to

50 minutes prior to initiation of the test. The sampling delay will

depend on the feed rate of the soil. This will account for the residence

time of the soil in the hopper/screw feeder before it enters the kiln.

Soil sampling will be performed over a three hour period for each test.

Treated soil sample aliquots will be obtained every 30 minutis so

that Individual grab samples and a composite sample can be obtained for

each test. Depending on the feed rate of the soil, the sampling will be

delayed after the beginning of the test.

Boiler blowdown and neutralization tank samples will be taken by

collecting equal volume sample allquots at the beginning, middle (i.e.,

90 minutes after the test has started), and end of the test and

composited to form a single sample. The blank water sample will be

obtained prior to the tests.

3.4 Sample Containerization, Preservation, and Holding Times

All samoles collected will be placed in containers and preserved

(with ice or *blue ice*) and will be analyzed within the time constraints

consistent with procedures as summarized in EPA 600/4-79-020 Methods For

ChemlC31 Analysis of Water and Wastes (March 1983 Version) or as

9
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Table 3.1 Sampl1ng Frequency and Schedula

Sample Description Samle Type Ner of Samples frequency

feedstock sail grao 30 6 per test
compostte grab & I per test

Treated soil grab 30 6 per test

copsite grab S I per test

SUack gas VST iS I for each test

Modtfied Mlethod S1 30 1 for eacth test

Boiler bIowdou composite grao S I per test

neutralizatlon taf comosi.e grab S I per test

sl•uM as required as requirec

11act# mS train will Oroduce the followinq samoles: 1) filter. 2) AO module. 3) orooe

rinse. 4) back malf/coll rinse. S) co*densaL.'. and 5) imoinger solution. fidS VOST dil!

produce "ae following sw•les: 1) lTn4x 01. 2) condensate. and 3) Tenax/charcoal sZ.

508
10



Indicated in specific SW-846 Analytical Methods. The specific method and

number of blanks are defined in Attachment 11 which is the request for

proposal for the laboratory that will perform all analyses on samples.

3.5 Sample Tracking and Management

All sample containers will be labelled with the upper portion of

Versar's standard 3 part label (see Figure 3.2). The duplicate label

will be affixed to containers in which the sample jars are packaged. The

lower portion of the sample label will be placed into the field lol book

as a cross check mechanism on sample Identification. All samples will be

tracked using Versar's standard chain of custody form (see Figure 3.3).

Custody of the samples will begin at the time of sample collaction and

will be maintained by the sampling team supervisor until samples are

relinquished for shipment to the laboratory performing tne final analysis.

3.6 Field Blank

Selected parameter bottles will be filled with HPLC grade water and

preserved in accordance with outlined procedures at a location near the

treatment facility where the actual field samples are prepared. These

samples will be submitted to the laboratory along with the final batch of

field samoles for analysis. The field blank samples will serve to

document any contamination caused by the site conditions. Blank sample

and required sample splits will be performed as is required in Attachment

I5.

11
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3.7 SamIle Shipment

All samples collected at the facility and shipped to the laboratory

will be packaged and shipped in accordance with applicable DoT

regulations. All shipments to the laboratory will be via Federal Express

In order to meet time constraints.

14
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4. AIR MONITORING

4.1 Introduction

Ambient air sampling during all activities associated with ENSCO's

test burn will be performed using model PS-i PUF samplers (see Attachment

III for a detailed description of the PS-I ambient air sampler). These

monitors are capable of detecting both fugitive particulate matter and

organic vapors. As is described in Attachment III, these samplers are

equipped with a dual chamber sampling module which contains both

filtering systems. The upper chamber supoorts the airborne particulate

filter media In a 4 Inch circular filter holder. The lower chamber

encapsulates a glass cartridge which contains PolyUrethane Foam (PUF) for

vapor entrapment. Ourlng sampling, a flow rate of 6-10 cfm will be

maintained.

4.2 Soil Excavation Activities

Ambient air monitoring will be performed during all soil excavation

activities. Three particulate sam les will be taken with monitors at the

following locations:

0 One monitor located directly upwind, offsite from excavation
activities.

• One monitor located onsite, approximately 75 feet downwind from
excavation activities.

* One monitor located offsite, directly downwind from excavation
activities.

15
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Samples will be obtained daily using all three monitors. As a

background sample, the onsite monitor will be ran for a length of time

equal to the sampling time during the activity (i.e., at the end of each

day, the onsite monitor will be reloaded and begin running for a length

of time equal to the length of that day's operation). Therefore, for

each day of excavation, a total of four particulate samples will be

obtained. The placement of each monitor will be reviewed before each

day's activities by checking wind direction and verifying soil excavation

location. Wind direction will be checked at least every two hours to

ensure that the monitors are properly located. If the monitor's location

is not within .30" of the wind direction, the monitor will be relocated.

During one day's activity during soil excavation, a personnel monitor

will be attached to one of the personnel mast likely to experience

exposure to airborne particulate resulting from excavation activities.

4.3 Incinerator OneratIon

The placement and operation of ambient air monitors during

incineration dctivities will be much the same as during soil excavation

activities. The primary difference will be that the ambient air monitor

will be equipped to collect both particulate and organic vapors. Three

samples will be taken with monitors at the following locations:

* One monitor located directly upwind, offsite from incineration1 operations.

* One monitor located onsite, approximately 75 feet from incinerator
operations.

* One monitor located offsite, directly downwind from incineration
operations.
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PRO

Samples will be obtained during each test using all three monitors.

As a background sample, the onsite monitor will be ran for a length of

time equal to the sampling time during each test. Therefore, for each

test, a total of four particulate and organic vapor samples will Le

obtained. The placement of each monitor will be revir-d before each

day's tests by checking wind direction with respect to the location of

the incinerator.

During one day's activity during Incineration, a personnel monitor

will be attached to one of the personnel most likely to experience

exposure to airborne particulate or vapor.

4.4 Analysis

Analysis of both particulate and vapor samples collected by amolent

air monitors and personnel samplers will be performed usiij the

appropriate method as Is described In Attachment II.

17
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5. SAFETY CONSIDERATIONS DURING SAMPLING ACTIVITIES

Versar personnel will strictly follow all of the safety procedures in

effect at NC8C. All Versar field personnel will be equipped with hard

hats, safety shoes, safety glasses, chemical goggles, long sleeve

coveralls, and gloves. While sampling activities are being performed in

exclusion areas, all personnel will be equipped with Level 'C' personnel

protection. Field team personnel will not smoke, consume food or carry

any ignition sources while onsite except in areas designated suitable for

such purposes. Field personnel will not operate any valves or switches.

unless under the direct supervision of ENSCO or EG&G personnel or with

clearly stated permission. All field team personnel will wear

identification badges and carry Identification cards at all times.

518
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Attachment I

QUALITY ASSURANCE PROJECT PLAN (QAPP)
VERIFICATION BURN SAMPLING OF ENSCO's MWP-2000 INCINERATOR

DURING ThE TREATMENT OF SOIL CONTAINING
2. 3, 7. S-TCOD AT NCBC GULFPORT, MS

Prepared For:

EG&G Idaho Inc.
1955 Fremont Ave.

Idaho Falls, Idaho 83415

Prepared By:
Versar. Inc.

68SO Versar Center
Springfield. Virginia Z2151

Novemoer 7. 1986
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This Quality Assurance Project Plan for conducting an emission test

of ENSCO's MWP-2000 Incinerator at NCSC in Gulfport, •S has been reviewed

and approved by:

Oarr.ll S. Oerrington. Jr.. PE.C

Versar Program Manager

Art Jung

Versar Quality Assurance Officer ____-

Captain Terry Stoddart

USAF Program Officer

Harry Williams

EG&G Program Manager

This QAPP has boon prepared based on the guidelines contained In

Inter4 m GuidelineS Amd Soecifications FPor Precarn- 'qualIv A•suranmc

Pro-ect Plans. P983-17054, and as such. contains all sixteen elements

whIc. should be Included in an EPA approved OAPP.
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1.0 PROJECT OESCRIPTION

This Quality Assurance Project Plan (QAPP) presents, In specific

terms, the policies, organization, objectives, functional activities and

specific quality assurance (QA) and quality control (QC) activities which

will be used to achieve data quality for this sampling project. The

objective of this project is to collect samples during the operation of

ENSC)'s MWP-2000 Incinerator while it is processing soil which contains

z.3.7,.-TCDO, and other chlorinated organics as well, at the Naval

Construction Battalion Center (NCBC) in Gulfport, MS. The samples, wni:h

will be obtained by Versar, Inc., will be sent to an Independent

laboratory for final analysis. The QA/QC activities associated with the

analytical portion of this program are contained In the VerificaZ6cn Burrt

Plan and are not addressed in this QAPP.

The United States Air Force (USAF) intends to restore the site at

NC3C, which was previously used to store Herbicide Orange, to ýeneficiai

use through the research and test evaluation of a thermal technolcgy. As

a result of storing Herbicide Orange on the site, the soil has beccme

contaminated with Z,3,7,8-TC:DO, and other chlorinated organics, whicn

were contained in the Herbicide Orange. The site clean up focuses on the

use of a mobile rotary kiln which will thermally destroy all organics in

the soil during treatment. Before the Air Force can perform the R&D

permitted activity, the rotary kiln must be tested and sampled during

actual operation. The sampling during this test, which is referred to as

the Verification Burn, is the primary focus of this QAPP.
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The technology to be sampled is ENSCO's MWP-Z000 (Mobile Waste

Processor) Incinerator which has been set-up onsite at NCBC. This

activity is under a RO&D permit from Region IV EPA. Because this

incinerator has previously demonstrated an ability to destroy similar

wastes (i.e., heavily chlorinated organic compounds in soil), the

Verification Burn is not intended to establish a Destruction and Removal

Efficiency (ORE), but to verify that the unit Is properly operating. In

addition, the NCBC soil has a relatively low concentration of TCDD (i.e.,

the highest onsite value of TCDD Is 948 ppb) which would make ORE testing

very difficult. The ORE test burn was performed at 75 percen;. of

designed capacity (3 tons per hour). As part of the RD&D activity, a

total of five different tests will be performed on the Incinerator to

establish the most efficient operation. During each test the samples

summarized in Table 1-1 will be obtained. The Verification Burn will

consist of five separate tests which will be performed during the week cf

November 17. 1986. The first test will be conducted at a soil feed rate

of 3 tons per hour. Tests two and three will be conducted at a soil feed

rate of 4 tons per hour and the final two tests will be ccnduc:ed at a

soil feed rate of 5 tons per hour. Approximately three to Flve days will

be required to complete all tests.

To Insure that the Incinerator Is not experiencing any transient

operation, sampling during the Verification Burn will not begin until

steady state operation has been establishea which is defined in the

Verification Burn Plan. It Is anticipated that approximately five hours
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Table 1-I. Sampling of ENSCO's MWP-2OO0 Incinerator

4@. Total no.
of siamles for

Savle Sapl ing nthod Analysis parameters runs analysis

A. Vmrating Record plant instrtmnt Feedrate: incinerator S

parameters readings as per teerature:
Verification Burn Plan incinerator pressure

I. Frtdstazk Grab simples taken every Dioxin. etc. as per 5 3S

sol) 1/2 hr over a 3-ar period. Verification $urn Plan
IAc€1 sample split to
obtain individual grab
and composite

C. Treated Grab samples takin evtry ioxlin. etc. as per SS

soil 1/2 hr over a 3-Jmr period. Verification Burn Plan
Eacht sample split to
obtain individual grab
and Cmpos ito

a. Stack gas Continuous monitoring C02 . CO. 02. S is

over 3-4hr period (0RSAT total HC
verification at least
I times for eacn test)

Modified Method S Dtoxin. etc. as per S 3
verification Burn Plan

Volatile Organic Sampling Oioxin. etc. as oer 5 15Z

Train (VOST) Verification Burn Plan

C. Boiler 4rab Samples taken 3 times AS per Verification S
blowdo,, during I-Ar test period Burn Plan

and comlositad into one
Sam5le

i I i ii i i i : , ,52,5
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Table I-I. (Continued)

Na. Total no.
of samples for

S51me S~MPl ing method Analysis parIamters runs analysis

F. Neutralization Grab samples taken I times AS per Verification 5 S

tank during 2-4%r test period surn Plan

and c€mposited into one

samle

G. slank Grab sample fro water As per Verification

tap Burn Pl an

Reagent blanks (reagents Not to be analyzed 9
used in stack gas testing) unless required

1for each nutS train, the following samles will be obtained: 1) Filter. Z) XAO Module. 3) Prooe
rinse. 4) Back. half/coil rinse. S) Condensate and 6) Inoinger Solution.

2 for each VOST, the following saimles will be obtained: 1) 7emax *1. 2) Condensate and

3) Tenax/Charcoal 02.
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of operation will be required to reach steady state operation at a soil

feed rate of three tons per hour. Less time may be needed at higher soil

feed rates since the incinerator will not have to be brought up to

temperature from a cold start condition.

The sections that follow contain all of the information required in a

QAPP as dictated by Interim Guidelines and Specifications for Preparing

Quality Assurance Project Plans. As noted previously, this QAPP

addresses the elements associated with sampling of ENSCO's incinerator.

The detail for the QAPP with regard to analysis is contained in the

Verification Burn Plan.

527

F/



Section No.: 2.0
Revision No.: 0
Date: 11/7/86
Page: I of 4

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

This project will be performed by the Environmental Operations and

Technical Operations Groups of Versar Inc. Versar will provide overall

sampling project management, sampling, and various site support

services. Program management will originate within Versar's

Envirrinmental Operations, sampling support will come from Versar's

Technical Operations. A corporate organization chart is shown in

Figure 2-1.

The project organization chart is shown in Figure 2-2. Mrs. Gayaneh

Contos. Vice-President of Environmental Operations, will have overall

corporate responsibility for the project. She will have the authority to

delegate resources needed for quick-response tasks and will also nonitor

the financial status of the project. Mr. Arthur %ung,.Versar's Corporate

Quality Assurance Officer, will provide QA/1C guidance for work performed

under this project.

The Versar Project Manager is Mr. Darrell B. Oerrington, Jr., a

Senior Environmental Engineer wi.th experience in program management, and

direct experience in dioxin-related work. Mr. Oerrington reports

directly to Mrs. Ccntos. He will have day-to-day project responsibility

and will interact directly with EG&G.

As Quality Assurance Officer, Mr. Jung's responsibilities will

include:

* Assure management that the facilities, equipment, personnel,
methods, records, and controls are consistent with project
objectives/requirements.
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FIGURE 2-2. PROJECT ORGANIZATION CHART
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"* Assure that all QA policies and procedures are available and

understood.

"* Conduct or supervise audits.

"* Sumnarize audit results.

"* Request corrective action by way of reports to management.

Mr. Eric Juergens will be the Field Sampling Quality Control

Coordinator and will be responsible for:

"* Examining data books. calibration and field records. forms, and
any other hard copy Information.

"* Oocument deviations from all sampling protocols (dioxin.
particulate/MCI, gaseous monitoring, ash).

"* Report audit findings to the QA4.

,Mr. Dave 8asko will serve as the Field Sampling Task Leader and

perform the following functions:

"* Be responsible for staff training and documentation.

"* Enforce equfoment calibration and maintenance procedures.

"* Take corrective action for any problems and communicate action 'n
writing to the QA4. and OCC, the Project Leader, and deCar:renz
management.

"* Be responsibl, for sample traceability.

"* Be responsible for document control.

"• Be responsible for sample data traceability.

"* Ensure that all deviations from protocol are documented and
reported to the Project Leader.

"* Ensure that all data transferred to the ProJect Leader Is c=-mlete
and In the proper format.
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3.0 QUALITY ASSURANCE OBJECTIVES

The quality assurance objectives for this project will be to provide

reliable sample data for documenting Z. 3, 7. 8-TCD0 (hereafter referred

to as dioxin), and other chlorinated organic compounds as specified In

the Verification Burn Plan. in the feedstock soil, treated soil, boiler

water blowdown, neutralization tank water and stack gases for ENSCO's

Incinerator while processing soil at NCBC. Specific objectives for

precision, accuracy and completeness, as only applicable to sampling

activities, are presented in Table 3-1. Quality assurance obectives

acp!icable to the analysis of samples collected at NC8C wt:l be presented

in the Verification Burn Plan. The overall goal for the sample

acquisition process Is that 90 percent of all quality assurance

measurements for precision and accuracy meet the QA oojectives.

3.1 Precision

Precision will be assesse# according to the specific procedures

established In Section 12. Precision oill be measured as ritne percent!

for small (n S 8) sample sets and as a percent relative standard

deviation for large (n > 8) sample sets.

3.2 Accuracy

Accuracy will be assessed according to the specific procedures

established In Section 1Z.

,3.3 Completeness

As Indicated In Table 3-I, all sample data collected will be

recoverable and verifiable from the data records. As each test is .ieinq
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Table 3-1. Sumary of Quality Assurance Oojectives t

Precision 2  Accurast7 Colet1 eness
Heasuremant (range percent:
paramter percent eaS) (percent) (percent)

1. US mter vwlume 4  
- S too

2. Stack twoorature sensor 4  
o 1.S 1o

3. •Cis 100

4. CO. CO2 . 02 1* 10

S. Total hydrocare•ss$ 10 10 90

1Sowccftc quality assurance objectives are contained in te voeriflcation •urn Plan,
2 0rocedures for assessing precision are presented in Section 12.1.
3frocetura$ for assessing accuracy are presented in Section 12.2.
4*uallty Assurance mandbook for Air Pollution measurevt Syst.s. vao1 It,*.

Stationary Source Specific etmiods. US EPA 020. Japary 98g4.
$protocOl as per Section 6.
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performed, sampling activities will be monitored to insure that all

essential data is collected. If necessary, test runs will be repeated to

collect required data that may have not been collected In normal sampling

routines.

3.4 Ropresentiveness

3.4.1 Feedstock Soil and Treated Soil Samples

It is estimated that approximately three hours will be required to

complete each verification burn test. To obtain representative samples

of the feedstock and treated soil during this time period, each will be

sampled at one-half hour intervals. Sampling of feedstock soil will

begin 25. ZO and 15 minutes before the test when the soil feed flow rate

is 3. 4. and 5 tons per hour, respectively. Sampling will continue for

three hours. Each one-half hour increment samples of feedstock and

treated soil will be split into tiwo aliquots, one retained as a discrete

incremental sample and the other comoined to prepare a separate ccmposize

of the feedstock and treated soil. Starting feedstock soil samoling

before the actual test begins Is Intended to take into the acczunt the

residence time of the soil in the feed hopper system (whici is a function

of soil feed rate).

Because the residence t'me of the soil In the rotary kiln is 60, 50

and 40 minutes at soil feed rates of 3, 4, and 5 tons per hour

respectively, sampling of treated soil will be delayed a similar amount

of time aFter initiation of each test.
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Residence times for soil in the feed hopper and kiln will be verified

in clean soil tests prior to the Verification Burn. If adjustments are

needed, they will be made accordingly.

3.4.Z Neutralization Tank Water and Boiler 8lowdown Samples

Equal volume grab samples of neutralization tank and boiler blowdown

water will be obtained and composited for each test. Each will be

sampled three times during the three hour test period at equal time

intervals. Each grab sample will be taken directly from a sample tao

located on the respective tanks. Before obtaining each sample, the

sample tap will be flushed of any potentially stagnate liquid.

3.4.3 Stack Emissions

To obtain a representative sample, the particulate and gaseous stacx

emissions will be collected using a sampling probe (attached to a

modified method 5 sampling train) which will traverse the stack ac:ording

to procedures established In Reference Method 2. IsoKInetic sampling

will be established by sampling at flow rates equal to the stack gas

velccity along specific points inside the stack In two dimensions. 90°

apart. The total stack sampling time will be 60 minutes which will

require about three hours to perform.

Gases or vapor phase constituents In the flue gas are assumea to be

homogeneously distributed In the stack and not stratified and therefore

may be representatively collected from a single point in the stack.

Gases (CO. 00 . 02) will be monitored continuously during each test
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run and samples for the analysis of vapor phase constituents (VOST) will

be collected alongside each modified method 5 run.

3.5 Comparability

All sample data will be presented in comparable units as follows:

Measurement Units

Gas volumes dry standard cubic meter (dscm)
Gaseous constituents weight percent
Total hydrocarbons ppm as propane
Stack temperature average "F
Stack velocity average ft/sec at stack exit
Stack flow average dscm/minute
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4.0 SAMPLING PROCEDURES

4.1 Incinerator Operatinq Parameters

All pertinent incinerator operating parameters will be recorded by

ENSCO and EG&G as Is outlined in the Verification Burn Plan.

4.2 Feedstock Soil

Grab samples of feedstock soil will be obtained from the soil

conveyer using clean sample spoons. Each grab sample will be placed in a

clean aluminum tray, homogenized and split to make 2 aliquots. One

aliquot will be bottled as an Individual grab sample. The other aliquot

will be mixed with other equal-volume grab aliquots to form a composite

aliquots for each test.

4.3 Treated Soil

Grab samples of treated soil will be obtained by Inserting a clean

one inch diameter pipe into the soil stream at the end of tne kiln. A

partial vacuum from a small pumo will be used to fill the pipe with soil

which will then be placed in a clean metal tray for cooling. After the

soil has cooled, samples will be split and maintained in the same manner

as the feedstock soil.

4.4 Stack Gas

4.4.1 Continuous Monitoring

Stack effluent gases (CO. CO2. and 02) will be continuously

monitored during each 3-hour test period using ENSCO's on-line

instrumentation as is described In the Verification Burn Plan. To verify

proper operation of ENSCO's gas monitoring equipment, Versar will perform
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discrete tests at the stack using an ORSAT-type apparatus to determine

CO. Co2 and 02 flue gas concentrations. These data points will then

be correlated to ENSCO's continuous readings. During each 3 hour test

period, a total of 3 discrete analyses will be performed. Continuous

monitoring for total hydrocarbons will also be performed over the three

hour test period.

4.4.2 Modified Method 5 and VOST

During each test a MM5 and VOST sampling train will be used to samole

for potential Principal Organic Hazardous Constituents (POHC's) and

Products of Incomplete Combustion (PIC's). The MM5 and VOST sampling

trains will be identical for each test and their configurations are shown

in Figures 4-1 and 4-Z for MM5 and VOST respectively.

The MM5 sampling trains and their operation will be in accordance

with MMA's procedures (reference 5). An alkaline solution (KOH) wiil be

used in the second impinger to trap acid vapors and to quantify for HC:.

One of the requirements cf the method is that no grease be usad for

sealing joints in the train. Viton' O-rings will be used to seal all

joints prior to and including the first Impinger.

The sampling location and the number of traverse points fcr MM5

sampling will be dptermined after the presurvey according to orccedures

established In EPA Reference Method 1 (40 CFR 60, Appendix A). Assuming

that the stack diameter Is 36 inches and the sampling ports are less than

eight stack diameters downstream of any flow disturbance; eight samoling

point locations will be established on two perpendicular stack cross

sections. Stack gas moisture and velocity will be determined concurrent
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with the MMS sampling using the procedures established In EPA reference

Method 4 (40 CRF 60, Appendix A). Stack gas molecular weight wOll be

determined concurrently with the M45 sampling using procedures

established in Reference Method 3 (40 CFR 60. Appendix A).

The VOST sampling train basically consists of a system designed to

draw sample gas at a flow rate of 1 liter/minute through two traps in

series for a period of one hour. The first trap will contain Tenax and

:is preceeded by a gas cooler/condenser which is followed by an impinger

for condensate collection. The second trap contains a section of Tenax

and a section of charcoal just downsteam of the impinger. The purpose of

the second trap is to collect very volatile POHC's (e.g., vinyl chloride)

which will break through a Tenax trap.

4.4.3 Sample Preservation and Transport

Feedstock and treated soil samples will be bottled in aporopriate

containers and packaged In DOT approved containers for shipment. All

aqueous samples and samples frcm MMS sampling will be properly bottled

and packed in Ice Inside of coolers for shipment. Samples from VCS7

activities will be properly bottled and placed in coolers witn dry ice

for shipment. All shipping will strictly adhere to DOT approved

procedures.
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5.0 SAMPLE CUSTOOY

Labelling and identification of all samples collected will be done

using Versar's three part label which is shown In Figure 5-1. Both upper

portions and the single lower portion have pre-printed numbers that

become the field sample number. The upper portions will be completed and

affixed to the sample bottle; the lower portion will be entered Into the

field notebook with pertinent Information entered along side. All

duplicate samples (or any number: of replicates) will have the same field

sample numbers assigned to corresponding parameters. In some case, this

may require use of handwritten labels in addition to the pre-printed

labels. The exception to replicate label numbering will be in the case

of "blind" duplicates for QA/CC purposes; each sample will then be

labeled and documented separately.

Sample custody will begin, In all cases, at the time of sample

collection by placing the sample into an iced cooler, or approcriate

container, in the possession of the designated field sample custodian.

line item on the field chain of custody form (Figure 5-2) will

immediately be filled out and initialed by the field sample custocian.

The following procedures will be followed when completing :he chain 3f

custody form:

PROJECT NO. Enter the complete project number; enter the analytical
subtask number (usually an odd number) not the sampling
subtask number.

PROJECT NAME Enter the project name as it Is listed on the Contract
Status Summary Sheets distributed periodically throughout
Versar.
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Figure 5-1. Versar's T...-ae Part Samole Label.
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SAMPLERS Enter signature and print name of person or
person(s) who participated in the collection of the
samples listed, and who should be contacted should
questions, arlse during sample log-In. If the field
sample custodian Is not listed as a sampler, receipt
documentation should be indicated.

FIELD SAMPLE NUMBER This box does not generally apply to MAO procedures
and should be left blank.

DATE Enter date of sample collection. If sample Is a
composite Indicate both start and finish date.

TIME Enter time of actual sample collection. If sample

is a composi-te indicate both start and finish time.

CC?4P.IG2AB Indicate by a check the type of sample.

STATION LCCATICN Enter a description of location as well as any
location code that had been assigned.

NUMBER OF CCNTAINERS Enter the actual number of sample bottles to be
submitted to :he laboratory.

PARAMETERS List parameters to be analyzed: if abbreviaticni or
parameter categories (e.g.. ICP metals) are used
further details must be given when logging In
samples.

For each line entry Indicate the last two digits in
the sample number. Enter first three samoie numeer
digits In remarks secticn as shown In Figure S-Z.

INCUSTPIAL HYGIENE Circle the appropriate box to Indicate tyoe of
SAmPIE sample.

Upon completion of all line Items, or upon sample ;ick-uo, tne

custodian will sign, date and list time, and will ccnfirit cnmoleteness of

all oescriptive information contained on the form. Each Individual %Mo

subsequently assumes responsibility for the sample will sign the chain of

custody form and the reason for assuming custody. The field chain of
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custody form terminates upon laboratory receipt of samples. The field

sample custodian should obtain the pink copy of the chain of custody form

for program files.
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SECTION 6.0

CALIBRATION PROCEDUPES ANO FREQUENCY

6.1 Samoling Equioment

6.1.1 Modified Method S Equipment

Table 6-1 summarizes the sampling apparatus to be calibrated, the

acceptance criteria, the method, and the frequency of calibration.

Prior to the test the gas metering device Is calibrated against a

positive displacement wet test meter. The calibration factor is

rechecked after the test.

Temperature sensors are calibrated against an ASTM mercury-in-glass

thermometer, and/or are calibrated in an ice bath and a boiling water

bath.

The aneroid barometer is checked against a mercury column barometer.

rhe pitot tubes are constructed according to the design criteria of

Reference Method 2. In addition, the S-type pitot tubes are calibrated

against a standard pitot tube In a wind tunnel, If the specified :esign

criteria are not met.

6.1.2 VOST Equipment

Prior to the test the gas metering device Is calibrated against a

positive displacement wet test meter. The calibration factor is

rechecked after the test.

6.1.3 Continuous Monitors

The calibration criteria for ENSCO's continuous gas monitoring

equipment Is contained In the Verification Burn Plan.
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SECTION 7.0

ANALYTICAL PROCEDURES

Analysis of all samples collected will be as specified in EG&G's RFP

(see Attachment 11) for analytical services.
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SECTION 8.0

DATA REDUCTION, VALIDATION AND REPORTING

8.1 Data Reduction

Versar will summarize all Intermediate calculations and values used

in obtaining all samples in a report which will be given to EG&G. EG&G

will be responsible for all data reduction, validation and reporting of

analytical results as is described In the Verification Burn Plan.

A1l:contlnLous monitoring data, including calibrations, will be

recorded on ENSCO's strip chart recorders. The data will also be logged

directly into ENSCO's on-line computer. The computer records the

readings on a hard disk as well as with a diskette backup.

8.2 Data Validation

The criteria used to validate the integrity of the analytical resuits

is contained in the Verification Burn Plan.

The principal criteria that will be used to validate the integri:y of

the gaseous data emissions measured by the continuous monitors will be

discrete analyses using ORSAT-type measurements whicn will be taken

directly at the stack. These values will be correlated with the gaseous

emissions readings and any discreoencies will be recorced.

The principal criteria that will be used to validate the integrity -f

the stack field data which is essential to calculate emission levels

(dioxin, particulate, HCl) will be the following:

(1) Examination of all field data forms by the Quality Assurance
Officer.
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(2) Verification of calculations for one test run by an independent.
second reviewer.

(3) Reporting of all associated blank, standards and calibration
data along with reported results.

8.3 Data Reoorting
Versar will submit all required sampling data to EG&G as Is requiredfor development of analytical results. The Following data. as needed,

will be provided:

(a) WS5 and vOST field data forms:
(b) t#5 and POST equipment calibration data
(c) Calibration data of ENSCO's continuous gas monitoring systemalong with correlations at stack using ORSAT-type tests
(d) QA summary report.
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9.0 INTERNAL QUALITY CONTROL

Table 9-I summarizes the Internal quality control checks which will

be used during this study; the frequency of each control check is

presented. The following paragraphs briefly explain the control checks.

9.1 Reaqent Blanks

Reagent blanks of acetone and hexane representing the probe rinsing

media tested will be tested for solids. At least one method ýlank of

benzene used for extraction of ash samples will be tested for dioxin.

Since a field blank is used, reagent blanks of acetone. hexane. KOH

XAD-Z, TENAX, and filters will be retained and analyzed for dioxin only

if a-problem with a particula-r sample occurs. However, one filter f-cm

each lot and aliquot of XAD from each extracted batch will each be

screened for contamination prior to use.

9.Z Field Blanks

At least one field blank for the MM5 train and VOST1 will me mrcviced

for analysis.

9.3 Zero/Soan Gases

Certified (by manufacturer, .2% accuracy) cylinder gases 4ili me

utilized to zero and span all continuous emissions monitors pricr to 'he

verification burn as is described In the Verification Burn Plan.

9.4 Calibration Standards

Tht Orsat-type analyzer will be checked by measuring the oxygen

cont•.t of ambient air.
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Table 9-1. Summry of Internal Qualtty Control Checks

01oxin In n ioxin Stack gaseous
ftaltty Control Check feed water In stack Particulate Orsat CI amissilnsa

I. Reagent blanks
Acetone 1b
"Mexafe lb I
ganzene (method blank) 10

XAD-Z zc
Tansy
Filter zc
KOH

2. Field blanks

- Probable wash I

- Particulate filter I
- XAO-2 I

- Condenser 1
- tlinger

VOST

SProbable wash I
- Tenay 1
SCondenser I
- Tenax/Charcoal

3. Background Samnle 1

4. Zero/span gases Before tests

S. Calibration standard 3 ocr run I per comoauna

6. Reolicate(aduplicate runs) 2d

6. Solkess as requirea

'acs. CO2 . 02. INC by continuous onitor.
btetained for analysis. if necessary.

3nte blank screened prior to test, one-blank taken in field and retained for analysis, if necessary.
dweplicates obtained durlung soil feed rates of 4 and S tons per hour.
*MaPlytical requireent specified in the Verification &urn Plan.
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For the continuous gas monitor, Instrument calibration will be

checked using the ORSAT-type analyzer at the stack.

9.5 Reolicates

Replicate stack gas emission samples will be obtained when the

incinerator is operating at soil field rates of four and five tons per

hour (I.e., tests 2 and 3 at 4tph; and 4 and 5 at Stph).
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10.0 QUALITY ASSURANCE AUDITS

10.1 Field Programs System Audit

After samplng is completed, the Field Programs QCC will inspect

calibration and maintenance records, field data forms and records, and

the calculation of results. EG&G will review actual laboratory practices

during sample analysis. Deviations from protocol and all results of the

audit will be reported to the CAM. Note that a systems audit during

actual field sampling will not be conducted.

10.2 OAM Audits

The CAM will verify that all applicable QA/QC procedures are

followed, including (1) calibration and maintenance of equipment, (2)

staff credentials and/or supervision, (3) documentation practices, (4)

data traceability, and (5) sample and document controls. The QAM will

also review CC data and QCC inspections and audits. The results of all

inspections and audits will be summarized and reported, along with any

corrective action requests, to project and EG&' management.
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.11.0 PREVENTIVE MAINTENANCE

Maintenance of the equipment for soil and water is limited to.

inspection and cleaning prior to each use. Other sampling ecuipment is

checked prior to ea:h use with appropriate check standards; equipment

which is found to be defective is repaired or replaced immediately.

To minimize any potential sampling delays associated with stack gas

testing, Versar will use five separate sets of MMS and VOST glassware,

plus a redundant train for each which can be used to replace broken

parts. In addition, tic monorails will be used to expedite cnanging the

probe from one side of the stack to the other.
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12. SPECIFIC ASSESSMENT PROCEDURES

12.1 Precision

Fat data sets with a small number of points (2 n 9 8). the

estimate of precision will be expressed as range percent (R):

R . .. .. x 100 (12-1)
C

where: CI = highest value determined

CZ - lowest value determined

= mean value of the set

and

n C

i-I n~

where: C1  ith determination

n - number of determinations

For one cr two values below the detection limit (SOL):

SOL - DL/2; where DL - detection limit.

For large data sets (n > 8), the estimate of precision will be

expressed as percent relative standard deviation (MRSO):

n

S(cl-C•) (12-3)

SO - 1

n-I

•RSD - ICO x SO (12-4)
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The following paragraphs briefly describe how precision will be

determined for each measurement parameter..

12.1.1 Dioxin in Feedstock Soil

For each feedstock soil samvte set analyzed In duplicate or

triplicate, the precision (RM.) for each analyte will be calculated using

EQ. 12-1. Then, for each analyte, the arithmetic mean of all the

precision values of the individual sample sets will be calculated and

reported as the overall precision. Three sample :sets should be available

for calculating precision. Since this assessment Involves the use of

chemical analysis data and not exclusively field sampling measurement:.

details will be provided In the Verification Burn Plan.

12.1.2 Dioxin in Treated Soil

Same as 12.1.1

12.1.3 Dioxin in Stack Emissions

"The actual MMS and VOST field samples will not be analyzed in

r-pllcate. However, during this study torbent media (XAO and ienax)

blanks and filter blanks will be spiked with dioxin and Internal

standards (surrogate) and then analyzed. The results frcm the aloxvn

analysis ;f these suIked samoles will be used to estimate ;recisicn ':r

the determination of dioxin in stack emissions. The precision estimate

will be calculated using Eqs. IZ-I and 14-2. Two spiked filter

measurements and two spiked sorbent measurements will be available to

calculate precision.
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12.1.4 Gaseous Emissions (CO. (•OZ 0 2' SO, NO.X THC)

For each instrument, an estimate of precision will be calculated from

the high span measurements. All values of the span gas measured before,

during, ana after each run over the entire period will be used to

calculate precision. Equations 12-3 and 12-4 will be used for

calculating the precision; a minimum of 12 measurement values for each

monitor are expected.

12.2 Accuracy

Accuracy will be determined from the performance samples (i.e.,

standards supplied as blind audits by the =CC and the Independent

laboratory) as percent accuracy (AT). Accuracy will be determined as

percent recovery MR.) of native analytes from samples spiked with native

analytes prior to sample preparation. The formulas are given below.

For performance samples

n

A% . I Amount found 100 x(2-5)
t01 True value I n

For samples spiked with native analyte

n
RIA. - Amount found - native amount orlor Oo -Oiklnq x 100

1.1 Amount soiKeo n

12.2.1 Method for 01oxin

The accuracy of the Instrumental procedure will be estimated frcm the

performance samples supplied by E=.,. Accura:y will be calculated

according to Eq. 12-S. At least one performance sample will be

analyzed. Since this control measure Involves chemical analysis data and
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not the field sampling procedures, additional detail may be found in the

Verification Burn Plan.

12.2.2 'Dioxin in Feedstock Soil

Overall accuracy of the contractor's analytical procedures for

determining dioxin in ash samioles will be assessed by performance on a

feedstock soil audit sample provided by an independent laboratory. The

performance sample will be analyzed at least once and accuracy will be

calculated using Eq. 12-5.

12.2.3 Dioxin in Treated Soil

Same as 12.2.2.

12.2.4 Dioxin in Stack Emissions

Accuracy will be assessed as percent recovery of native analyte

spiked onto the sortent media (XAO. Tenax) and filters. The estimate of

accuracy will be calculated according to Ed. :2-6. At least two sorfen:

resin modules and at least two filters will be spiked In t•his Tanner.

12.2.5 Particulate. C1" In Stack Emissions

Accuracy will not be assessed.

12.2.6 Gaseous Emissions (CO, COZ. 0 ,•,so:N 1.HC)

For each Instrument, accuracy il; be determined from reasuremenr: of

the zero, mid, and ligh span cylinder gases. All measured values of t.e

zero, mid-level, ana high-level span gas will be used to calculate

instrument accuracy according to Eq. 12-5. A minimum of 24 measurement

values for eacl monitor are expected.
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13.0 CCRRECTIVE ACTION

Whoever observes sampling data problems will immedlately notify the

Task Leader. If the Task Leader discovers or is notified of sampling

data problems, he will decide on the severity of the problem and take the

appropriate action:

* Minimal data loss: The problem/corrective action taken will be
documented; no further action Is necessary.

* Moderate data loss: A problem memo will be prepared and sent to
the QCC. and QAM, the Project Leader; a collective decision on
the appropriate action will then be made.

* Severe data loss: A problem memo shall be prepared and sent to
the QCC, the Project Leader, EG&G, and the QAM. The USAF
Project Manager will be consulted before a collective decision
on the appropriate action is-made..

The Task Leader implements the corrective action, documents the

problem and action taken, then prepares and sends a problem/dction-taken

memo to the QCC, and QAM, the Project Leader, and EG&G.

If, In any case, sampling data Is last, the Task Leader will

investigate the problem, then perform one or -more of the following

actions:

"* If the problem is limited In scooe, the problem/ac:ion-taken is
documented, the Task Leader then prepares and send a problem/
action-taken memo to the QAM. tVe Project Leader, and EG&G.

"* If a large quantity of data are affected, the problem/action-
taken memo to the QAM, the Project Leader. EG&G. and tne USAF
Project Officer.

In general, if QA problems are encountered, The Task Leader shall

Identify technical problems and:
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* Prepare and send a problem 4emo to the 0AM, the PrOlect Leader.and EG&G; If the problems are significant. the action isdetermined collectively.

* The action taken Is documented.
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT
The QAM, in cooperation with the Project Leader. Analytical Task

Leader, and Field Sampling Task Leader will identify critical areas ofthe project which will be subject to Inspection; the Inspection will
Include a review, where applicable, of:

* Staff qualifications
* Sampling equipment calibration and maintenance records
"* Performance 'audits

" Systems audits

"* Sample control

"* Document-control

"* Sampling data entry, Including error handling, corrections, andadditions
" Sampling data traceability and completeness

"* Sampling data calculation and validation
" Internal QC data

" External QA data
" Assessment of sampling data accuracy, precision, and completeness.
The results of inspections/audits will be reported by the QAH to theProject Leader and EG&G management; summnaries will be included in tle

final report.
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Attachment II

REQUEST FOR PROPOSAL NO. C36-131150 FOR CHEMICAL ANALYSIS OF
VERIFICATION SAMPLES FROM SOIL INCINERATION
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Idaho National Engineering Laboratory

October 15, 1986

To: Attached List

REQUEST FOR PROPOSAL NO. C86-131150 FOR CHEMICAL ANALYSES OF VERIFICATION
SAMPLES FROM SOIL INCINERATION - RS-116-86

This is a Request for Proposal for analyses of soil, gas, and water
samples involved with the incineration of
2,3,7,8-tetrachlorodibenzo-paro-dioxin (TCDD) contaminated soil. A
detailed description of the work to be provided is contained in Attachment
1, Scope of Work.

Samples are tentatively scheduled to be available for analyses
November 19, 1986, through 'November 24, 1986.

The following mandatory requirements must be met by a proposer to be
considered responsive to this Request for Proposal. If a proposer cannot
meet the mandatory requirements or does not address each mandatory
requirement, the proposal will be considered unacceptable and will not be
evaluated further. You are requested to submit adequate information
demonstrating that you meet these mandatory requirements.

1. The response must include a summary of the proposer's past experience
in analyses (as identified in Attachment A to the Scope of work) of
soil, gas, and water samples resulting from thern:al treatment of
soil. Demonstrate past experience to show rapid turnaround of at
least four weeks (receipt of final results).

2. At least one reference of a previous similar project must be
provided. The reference should include the name of the oroject
officer, telephone number, and a general statement of analyses
performed.

3. The response must include the resumes of personnel who are experienced
in analyses as cited in Item 1, above.

SE • ,•im .... P.O. Box 1625 Idaho Falls. ID 83415
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4. The response should indicate that the proposer is experienced in
analyses utilizing high resolution GC/MS equipment and that such
equipment is available for performance of the dioxin/furan analyses.

5. The response must describe the facilities and instrumentation that
will be used for the required analyses. The response must include a
contingency plan to be utilized if instrumentation failure occurs.

6. The response must indicate that the proposer has the capability to
start analyses of samples November 19, 1986, meet the turnaround time
of analyses as required, and complete the final report by December 24,
19S6, as delineated in the attached Scope of Work. The anticipated
period of performance will be from November 7, 1986, through
December 24, 1986.

This procurement will be awarded to the most responsive, responsible
proposer who meets the mandatory requirempnts noted above and submits the
lowest price on the enclosed pricing schedule (Attachment 2).

It is anticipated that the work will be performed under a
fixed-price-per-unit subcontract. A blank copy of a standard fixed-price
subcontract used by EG&G Idaho is attached for your review
(Attachment 3). The termns and conditions found in STC-EG&--183, "Standard
Terms and Conditions for Purchase Orders and Subcontracts," Rev. 5-82,
shall apply except for the following clauses and those which are
self-deleting:

Part I
Clause 5 Changes
Clause 6 Extras
Clause 7 Variation in Quantity
Clause 13 Warranties
Clause 14 Delivery
Clause 15 Consignment and Miarking Instructions
Clause 16 Inspection
Clause 18 Payments
Clause 20 Engineering ard Operations Data Requirements
Clause 25 Classification
Clause 37 Required Source for Jewel Bearings
Clause 41 Termination for Convenience

Part II
Clause 1 Progress Payments
Clause 3 Warranty
Clause 4 Manufacturing Schedules
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Clause 7 Basis of Award
Clause 8 Supplier Data Instructions and Documentation Submittals
Clause 16 Patent Indemnity

Article 10, Patent Rights, contained in the subcontract, will also be
deleted.

The following articles will be included in the resultant subcontract:

Review and Approval of Procedures

The action of Contractor in reviewing and/or approving Subcontractor's
analysis procedures and/or safety procedures shall not affect or
relieve Subcontractor from such responsibility as Subcontractor
otherwise has with respect to the adequacy or correctness of such
analysis and/or safety procedures used by the Subcontractor in the
performance of work under this subcontract.

Key Personnel

The Subcontractor agrees that personnel performing this Scope of Work
will be those personnel for whom resumes were provided in the
Subcontractor's proposal. Any changes to key personnel must be
approved in advance by the Contractor.

Incentive

For delivery of the final report within three weeks after
Subcontractor's receipt of the last set of samples, the Subcontractor
will be paid an incentive of an additional ten percent of the cost of
validated samples which are included in the final report. If a sample
cannot be validated, there will be no incentive paid for that sample.

Liquidated Damages

The parties mutually agree that the expected actual damages to EG&G
Idaho for failure to make delivery within 30 days after
Subcontractor's receipt of the last set of samples will be S2,792.00
per day. Therefore, liquidated damages of S2,792.00 per day will be
deducted from the subcontract price, up to a maximum amount of 50
percent of the total subcontract price, for failure to deliver the
final report within 30 days after Subcontractor's receipt of the last
set of samples.

Your proposal should include a statement that such a subcontract would be
acceptable, or specify any exceptions.

In addition'to your technical proposal, the following information must be
provided:
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1. A disclosure statement regarding Organizational Conflicts of Interest
(see Standard Terms and Conditions, Part II, Clause 26).

Failure to provide a disclosure statement may result in
disqualification of your proposal.

2. A completed Representations and Certifications form (see
Attachment 4).

Your proposal must be submitted to EGC&G Idaho by October 30, 1986,
addressed as follows:

R. Simmons
Subcontract Administrator
EG&G Idaho, Inc.
1955 Fremont Avenue
P. 0. Box 1625
Idaho Falls, ID 83415

Proposals shall be submitted as follows:

1. Five copies of the mandatory requirements shall be submitted with all
required data excluding price.

2. Five copies of the price proposal shall be submitted on the enclosed
pricing schedule in a sealed envelope plainly marked:

"PRICE PROPOSAL - C86-131150"

EG&G Idaho, Inc., reserves the right to reject a proposal that is not
considered responsive to the Request for Proposal and to reject any and
all proposals as the best interest of the Government may require.

Proposers are advised that, although negotiations may follow receipt of
proposals, award may be made without discussion on proposals received.
Therefore, proposals should be submitted initially on the most favorable
terms of price and completeness.
Please advise EG&G Idaho if you do not intend to submit a proposal.

If you have any questions pertaining to this Request for Proposal, contact
me at (208) 526-1661.

Very truly yours,

FSinmmons

Subcontract Administrator

km
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Attachment I

SCOPE OF WORK

FOR CHEMICAL ANALYSIS OF VERIFICATION

SAMPI.ES FROM SOIL INCINERATION
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1.0 OBJECTIVE

The objective of this work is:

Analysis: The subcontractor shall analyze samples of soil, gas, and

water involved with the incineration of 2,3,7,8-tetrachlorodibenzo-

para-dioxin (TCDD) contaminated soil. The samples will involve

treated/untreated soil, stack gas, scrubber water, and boiler blowdown

water. The analyses involved are presented in Attachment A. The

compounds listea are under EPA review, but assessment is that changes to

the list will be minimal.

2.0 BACKGROUND

From approximately 1963 to 1977, containers of Herbicide Orange were

stored on an open-air site at the Naval Construction Battalion Center

(NCBC) in Gulfport, Mississippi. During this time some of the herbicide

leaked on the ground leaving TCDD, 2,4-D, & 2,4,5-T as contaminants in the

soil. The soil is cement-stabilized sandy loam, established in the

1940's. Over the years, small amounts of asphalt, road tar, and road mix

(gravel soil) have been placed on the site. These placements are spotty

(less than 10 percent surface area); however, the asphalt could

potentially be an analytical interference. Therefore, extended cleanup

procedures should be utilized. Some oyster shell and pea gravel are also

present.

High volume air samples will be taken during the course of the

incineration program to determine if the operation is releasing

dioxin-contaminated particulates into the air.
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3.0 REQUIREMENTS

3.1 Analytical Procedure3

The subcontractor shall perform analyses for all components

listed in Attachment A according to the stated protocols. The intent of

this task is to address not only regulatory requirements but also to

provide data at the lowest detection levtl achievable while using

recognized procedures.

For dic%-,-/furan analysis, the subcontractor shall utilize

SVJ846-g22Q j:ýcl t" ?,S. EPA Contract Laboratory Program (CLP) IFS dioxin

pruca!uv' to t- ext*' possible. It is anticipated that modifications to

the Ct.P vccedur -,,11 2'e recessary, primarily in the extraction portion

of tnr r it is also anticipated that the concentrations of the

spiking solutions and calibration solutions specified in the CLP procedure

may !iave to be m.,U0fied to ,e ac:urtely reflect the analytical

concentration ranq2 c' in-rest. Al"; quality assurance/quality ccitrol

(QA/QC) measures spcri;ed I;, p2'346 or the CLP procedure will be adhered

to for all ;.11 analyss. odific-r to the procedures made to perform

the requested analyses *II bk sui:2%d to EGG Idaho for comment end/or

approval prior to irplmentatrcn.

3.2 Sa-ole Tv'es

Tke foilýoii sarples tyles wel1 be sub-itted to t'e

subcontractor for !'alysis. These sar-oes will be otnaired tv a se:irate

s'bcontractor.

.2 . I _ Sol 1 7, -p I s The sutc-ýntractor s:,ýill et - e e a cu t

tc ret A c:-zojvn' (i tny) ,re srint i r s-1 s i"'-les obta'iied by t e

etea-, Tre l s^'I e'3 wIll cc-!sIt of c osi1e

a:i ots from soil as st.ied us1!- a7: aI~

7rýtol. he su cr-ractcr a 111 re-,-ve a irimur of tnn (10) si t"PS

a a inxumum of -werty (,C) si-olcs Iotal wýhi, wil 1ncluci bot,1 t-eted

' untreated . A s hti" inI t of .. 01 ýPb 2. 9,,TCD 's

•e,2uled, or As stated in Ittzch-e~t A it should be noted that a nuwber

572



of ths untreated soil samples may contain small quantities of asphalt,

which may necessitate extra cleanup. Also, these analyses will require

high resolution GC/high resolution MS equipment for the CLP procedure.

Method SW846-8280 is to also be performed.

3.2.2 Aqueous Samples The subcontractor shall determine the

amount of Attachment A compounds present (if any) in aqueous samples

(scrubber, neutralization and boiler blowdown) obtained by the field

sampling team. Each sample will consist of a minimum of two (2) liters.

The subcontractor will receive a minimum of ten (10) and a maximum of

twenty (20) aqueous samples. A detection limit of 0.01 ppb is required

for 2,3,7,8-TCDO, or as stated in Attachment A. In addition, pH, TOC,

SOD, COD, dissolved solids, and ammonia are to be determined.

3.2.3 High Volume Air Samoles The subcontractor shall determine

the amount of dioxin/furan present (if any) in particulate acquired on

filters collected using high volume air samples. The subcontractor will

receive a minimum of five (5) and a maximum cf ten (10) samples. A

detection limit of 1.0 nanograms per filter is required. It is

anticipated that soxhlet extraction using toluene or benzene will be

required for the filters.

3.2.d Stack Gas Samples The subcontractor shall provide

analysis of Attachment A compounds in stack gas samples collected by the

field sampling team. Samples will be obtained by standard M5, X,4, and

VOST trains. Three trial burns will be performed resulting in five (5)

complete sets of gas samples.

3.3 Analytical Stardards

The subcontractor will supply all necessary analytical standards

for this program. For example, with TCDD, these standards include

13Jr
1C12 - 2,3,7.8-TCDD, 37C14 - 2,3,7,3-T7D,. 2,3,7,C-TCDD, and the

performance check solution used to demonstrate the isomer s:ecificity of
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the gas chromotography column. All standards may be obtained from

commercial sources. All standards will be verified for concentration

using U.S. EPA and National Bureau of Standards reference standards. A

list of all standards to be utilized and the results of the verification

will be provided to EG&G Idaho.

3.4 Turnaround Time

Samples will be delivered to the subcontractor either by

overnight express service or by EG&G Idaho personnel or their designees.

It will be necessary to have rapid turnaround of analytical results. The

samples will arrive over approximately seven days. In addition to meeting

protocol requirements, the subcontractor will perform analyses and provide

FG&G Idaho immediate results to facilitate review and validation. A final

report, including a complete compilation of all data, will be provided to

EG&G Idaho within 30 days of receiving the last sample.

3.5 EG&G Idaho Reoresentation in Laboratory

Due to the rapid turnaround time required, the subcontractor will

be required to allow an EG&G Idaho representative to review data in the

subcontractor's laboratory. The data review procedure will not interfere

with the analysis of the samples.

3.6 Disocsal of Samoles

Upon direction from EG&G Idaho and following submission of the

final report, it will be the subcontractor's responsibility to dispose of

any unused portions of samples. The disposal must conform to the

appropriate Government reguliions.

3.7 Public Relat`,ns

t!either the subcontractor nor any personnel in the employ of the

subcontractor shall release any information ccncerning this project to the

public or the media. All requests for information are to be directed to
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the on-site EG&G Idaho representative. That representative will refer all

requests to Mr. Peter Mygatt, Director, Office of External Affairs,

DOE-ID. Mr. Mygatt will coordinate all releases with the USAF.

4.0- QUALITY ASSURANCE/OUALITY CONTROL PLAN

The subcontractor shall submit a Quality Assurance/Quality Control

Plan which covers all the activities of this Scope of Work. The

procedures to be followed for the chain of custody of all samples shall be

clearly presented. The procedures in this QA/QC Plan, once approved by

EG&G Idaho, shall be followed in the execution of this work.

5.0 DELIVERABLES

5.1 Final Reoort

The subcontractor shall provide to EG&G a final report

summarizing the results of all the analyses including QA/QC samples. This

final report will follow the CLP reporting format where possible and shall

include the CLP required deliverables. The remaining data summation will

be provided in tabular form. The final report will be due 30 days after

receiving the last set of samples. Data summaries should be provided in

hard copy and also on floppy discs in dBASE III format. The hard copy

should be unbound and suitable for reproduction.

5.2 Interim Recorts

The subcontractor will not be required to prepare interim

reports; however, as data is'available it is to be presented to the EG&G

Idaho representative, who will provide daily reports via personal computer

to EG&G Idaho project manag•ment.
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5.3 Laboratory Notebooks

The subcontractor shall include, as an appendix to the final

report, copies of the laboratory notebook pages pertaining to all aspects

of this program.

5.4 Presentation of Results

The subcontractor will be present for presentation and discussion

of the results to the U.S. Air Force, State officials, EPA Regional

officials, and EPA-HQ. The subcontractor should assume a one-week effort

for personnel to travel from Gulfport to Jackson, Mississippi; to Atlanta,

Georgia; and to Washington, D. C. The subcontractor must include

oerscnnel knowledgeable in organics, metals, and dioxins/furans.

6 of 6
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* Attachment 7
Modification No. 5
Subcontract No. C88-131150

DIOXINS/FURANS BY LOW RESOLUTION GC/MS
Detection

Analytical Limit
Constituent Method Reference ug/kg (ppb)

Antlimony CLP 1 600
Arsenic CL? 1 200
Bariurn CLP 1 400
Benzidine([I,1'-biphenylJ-4,4' diamine) SW 846/CL? 4 2,600
Benzo[ajanthracene (1,2 benzanthracene) 8310 3 2.0
Benzo[bjfluoranthene (2,3-bEnzofluoranthene) 8310 3 2.0
Benzo[ajpyrene (3,4-benzopyrene) 8310 3 2.0
Beryll1ium CLP 1 200
Bis(2-chloroethoxy)methane (ethane,Cmethylenebis

(oxy)Jbis[2-chlorn-]) CLP 2 330
Bis(2-chloroisopropyl) ether (propane,2,2'-
oxybis[2-chloro-J) CLP 2 330

Cadmium CLP 1 1,000
Chlorinated benzenes, N.0.S.

1,2,4,5-Tetrachlorobenzene SW 846/CL? 4 330
1 ,2,3,5-Tetrachlorobenzene>

Chlorinated phenol, N.0.S.
2 ,4-Oichlorophenol CL? 2 330
2,6-Dichlorophenol SW 846/CL? 4 330
.,5-Oichlorophenol SW 846/CLP 4 330

.3,4-Dichlorophenol SW 846/CL? 4 330
2,3,4-Trichlorophenol SW 846/CLP 4 330
2,4,5-Trichlorophenol CLP 2 1,600
2,4 ,6-Trichlorophenol CL? 2 330
2,3,4,5-Tetrachlorophenol SW 846/CL? 4 330
2,3,4 ,6-Tetrachlorophenol1

Chromium (Total) CLP 1 2,000
Chromium (Hexavalent) Sdi 846 3 400
Chrysene (1,2-benzphenanthrene) 8310 3 1.0
Cooper CI 2,floo
Coal tars Analyzed as methyl phenols and
Creosote (creosote, wood)/ ?AH's (CL?/8310)
Cresols (cresylic acid) (phenol, methyl-) CLP 2 330
3ibenzjla,h]ar~thracene (1,2,5,6-dibenzanthracene) 3310 3 1.0
3,3'-Oichlorobenzidine ([1,1 '-biphenyl]-.4,4'-

diamine,3,3'-dichloro-) CL? 2 660
2,4-Dich'lorophenoxyacetic acid (2,4-D), salts

and esters (acetic acid,2,4-dichlorophenoxy-,
salts and esters) 8150 3 20.

4,6-Oinitro-o-cresol and salts (phenol,
2,4-dinitro-6-methyl-, and salts) CL? 2 1,600

2,4-Dinitrophenol (pherlol.,2,d-dinitro) CL? 2 1,600
2 ,4-Dinitrotoluene (benzene,1-methyl -2,4-

dinitro-) CL 2 330
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ge 2 DIOXINS/FURANS BY LOW RESOLUTION GC/MS (continued)

Detection
Analytical Limit

Constituent Method Reference ug/kg (pob)

2,6-Dinit'rotoluene (benzene,l-methyl-2,6-
dinitro-) CLP 2 330

Fluoranthene (benzo~j,k]f~luorene) 8310 3 2.0
Hexachlorodibenzo-p-dioxins 8280 3 0.1-0.3
Hexachlorodi benzofurans 8280 3 0.1-0.3
Hydroxydimethylarsine oxide (cacodylic acid) (As Arsenic)
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenyiene')
pyrene 8310 3 3.0

Lead CLP 1 200
Mercury CLP 20
Nickel CL? 1 4,000
4-Nitrophenol (phenol,4-nitro-) CLP 2 1,600
N-Nitrosodimethylami ne (dirne:hylr4'trcsam~ne) SW 846/CLP 4 330
Pentachiorodibenzo-p-dioxins 8280 3 0.1-0.3
Penltachi orodi bernzofur-ans 8280 3 0.1-0.3
D-ntachi orophenol CL? 2 1,600

nol (benzere,hydroxy) CLP 2 330
.4chlorinated biphenyl, N.O.S. CLP 2 100-210

Selenium CLP 1 200
Silver CLP 1 1,000
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD'))

(Dibenzo-p-dioxin,2,3,7',8-tetrachloro-
furan) 8280 3 0.1-0.3

Tetr.achlorodibenzo-p-d.ioxins 8280 3 0.1-0.3
Tetrach' orodi benzofurans 8280 3 0.1-0.3
Thaillium CLP 1 200
Toxa 'phene (cam ' hene,octachloro-) CLP 2 210
2,4,5-Trichioro~ohenoxyacetic acid (2,4,5-71

(Acetic acid,2,4,5-trichlorophenoxv-) 8150 3 2.0
Vanadium CL? 1 2,000
Zinc CL? 1 1,000
pH 9040 3 Standard Unit!
Cyanide 9010 3 500
Sul fide 9030 3 200
EP Toxicity Extraction 1310 3 -
Corrosivity (as pPH) 9040 3 Standard Unit!
Total Cyanides 9010 3 10
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REFERENCES

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87,
WA-87-K026, U.S. EPA, Washington, D.C.

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/87,
WA-87-K236, U.S. EPA, Washington, D.C.

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition.

(4) These compounds are not a part of the CLP list. The method will include Reference 2
protocol with modifications from Reference 3.
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Attachment 2
Modification No. 5
Subcontract No. C86-131150

DIOXINS/FURANS BY HIGH RESOLUTION GC/MS
Detecti on

Analytical Limit
Constituent Method Reference vig/kg (ppb)

Antimony CLP 1 600
Arsenic CLP 1 200
Barium CLP 1 400
Benzidine([1,I'-biphenyl]-4,4' diarnine) SW 846/CLP 4 2,600
Benzo[a]anthracene (1,2 benzanthracene) 8310 3 2.0
Benzo[bjfluoranthene (2,3-benzofluoranthene) 8310 3 2.0
Benzo[alpyrene (3,4-benzopyrene) 8310 3 2.0
Beryllium CLP 1 200
Bis(2-chloroethoxy)methane (ethane,[methylenebis

(oxy)Jbis[2-chloro-J) CLP 2 330
Bis(2-chloroisopropyl) ether (propane,2,2'-
oxybis[2-chloro-J) CLP 2 330

Cadmi urn CLP 1 1,000
Chlorinated benzenes, N.0.S.

1,2,4,5-Tetrachlorobenzene 'NSW 846/CLP 4 330
1 ,2,3,5-Tetrachlorobenzene >'

Chlorinated phenol, N.0.S.
2,4-Oichlorophenol CLP 2 330
2,6-Dichloropnenol SW 846/CLP 4 330
',S-Oichlorophendl SW 846/CLP -330
J,4-Dichlorophenol SW 846/CLP 4 330
2,3,4-Tn chlorophenol SW 846/CLP 4 330
2,4,5-Trichlorophenol CLP 2 1,600
2,4 ,6-Trichl orophenol CLP 2 330
2,3,4,5-Tetrachlorophenol NSW 846/CLP J330
2,3,4,6-Tetrachlorophenol 7

Chromium (Total) CLP 1 2,000
Chromium (Hexavalent) SW 846 3 ~ 400
Chrysene (1,2-benzphenanthrene') 8310 1.0
Copper CLP 12,000
Coal tars Analyzed as mrethyl phenols and
Creosote (creosote, wood)," PAH's (CLP/8310)
Cresols (cresylic acid) (phenol, methyl-) CLP 2 330
Dibenz[a,h]anthracene (1,2,5,6-dibenzanthracene) 331.0 3 1.0
3,3'-Dichlorobenzidine ([1,1'-biPhenyl]-4,4'-
diamine,3,3'-dichloro-) CLP 2 6-60

2,4-Dichlcrophenoxyacetic acid (2,4-D), salts
and esters (acetic acid,2,4-dichlorophenoxy-,
salts and esters) 8150 320.

i±,6-Dinitro-o-cresol and salts (phenol,
2, 4-dinitro-6-methyl-, and salts) L 2 1,600

2,ý--Dinitrophenol (phenol,2,4-dinitro) CLP 2 1,600
2,4-Dinitrotoluene (benzene,1-m7ethyl-2,4-

dinitro-) CLP 2 33 0
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ge 2
DIOXINS/FURANS BY HIGH RESOLUTION GC/MS (continued)

Detection
Analytical Limit

Constituent Method Reference ug/kg (opb)_

2,6-Dinitrotoluene (benzene, 1-rnethyl -2,6-
dinitro-) CLP 2 330

Fluoranthene (benzorj,kjfluorene) 8310 3 2.0
ýHexachlorodibenzo-p-dioxins 8280 3 5-30 ppt
Hexachiorodi benzofurans 8280 3 5-30 pot
Hydroxydimethylarsine oxide (cacodylic acid) (As Arsenic)
Indeno(1,2,3-cd)pyrene(1,1O-1,2-pheryiene)
pyrene 8310 3 3.0

Lead CLP 1 200
Mercury CLP 1 20
Nickel CLP 1 4,000
-!-Nitrophenol (phenol,4-nitro-) CLP 2 1,600
N-Nitrosodimethylaniine (dimethylnitrcsarnine) SW 846/CL? 4 330
Pentachlorodibenzo-p-dioxins 8280 3 5-30 ppt
Pentachi orodi benzofurans 8280 3 5-30 ppt
Pentachi or.ophenol CL? 2 1,600

ýnol (benzene,hydroxy) CLP 2 330
.ychlorinated biphenyl , N.O.S. CLP 2 100-210

elenium CL? 1 200
Silver CL? 1 1.000
2 3,7,8-Tetrachlorodibeizo-p-dioxin (TCDO)

(Dibenzo-p-dioxin,2,3,7 ,8-tetrachloro-
u an) 8280 3 5-20 pp,

7 ~rachlorodibenzo-p-dioxins '0230 5-30 p t
' -..-chlorodibenzofurans 8280 3 5 30 ppt
T Iliumn 0
x phene (camnphene,octachlor--) 210
* 4,5-Trichlorcphenoxyacetic ac'd (2,4, -T,
(Acetic acid,2,4,5-trichlo-ophtnoxy-) 3150 3 2.

adiunP 1 2, 00
.nc CL 1 1 000

9'0ta dard nits
Cyanide 010 3 500
ulfide 9030 3 200
9Toxici-y E.:r--ction - 10 3 -
Corrosivit!', (as pH) 9j4O 3 Standard U it
7ctal Cyc~nides C010 3 10
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REFERENCES

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87,
WA-87-KO26, U.S. EPA, Washington, D.C.

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/E
WA-87-K236, U.S. EPA, Washington, D.C.

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluatir
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition.

(4) These compounds are not a part of the CLP list. The method will include Reference
protocol with modifications from Reference 3.
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Attachment I
M~odification No. 5
Subcontract N~o. C88-131150

DIOXINS/FURANS BY LOW RESOLUTION GC/MS
Detection

Analytical Limi1t

Constituent Metnod Reference ug/kg_(oob)

Antimony CLP 1 600
Ar'sen ic CLP 1 200
Bariumn CLP 1 400
Benzidine([1,1'-biphenyl]-4,4' diamine) SW 846/ClP 4 2,600
Benzorajanthracene (1,2 benzanthracene) 8310 3 2.0
Benzorb]fl uoranthene (2 ,3-benzofliuoranthen?) 8310 3 2.0
Benzo[a~pyr-ene (3,4-benzopyrene) 8310 3 2.0
Beryllium CL? 1 200
Bis(2-chloroethoxy)inethane (ethane,[methylenebis

(oxy)Jbis[2-chloro--]) CLP 2 330
Bis(2-chloroisopropyl) ether (propane,2,2'-
oxybi sC2-chloro-]) CLP 2 330

Cadmiurn CL? 1 1,000
Chlorinated benzenes, N.0.J'

1,24,-TerahlrobnzneSW 846/CL? 4 330
1,2,3,5-Tetrachlorobenzene /

Chlorinated phenol, N.O.S.
2,4.-Dichlorophenol CL? 2 330
2,5-Dichlorophenol SW 846/CL? 4 330

-'2,5-Dichlorophenol SW 846/CL? 4 330
1,4-Dichlor-'phenol SW 845/CL? 4 330
2,3,4-.Tri'chlorophenol SW 846/CL? 4 330
2,-.,5-Trri,-hlorophencl CL? 2 1,600
2.4 6-T-ichlorophenol CL? 2 330
2.3 4,5-Tetrachlorophenol SW 846/CL? 4 330
2,3.4.6-Tetra~hiorophenol/

Chromium (Total) CL? 1 2,000
Chro lum (Hexavalent) SW 846 3 400
Chr sene (1.2bezhntrn) 8310 3 1.0
Cpper C1? 1 2,000

Coal twood)ji
r-e so Alaos-elyzed as methyl p enols and

C-eosoood (cePe AH's (C'L?/8310)
C-esols (cre-yli acid) (phenol, methyl-) CL? 2 3130
ben-[a,h]a-thracene (1,2,5,6-dibenzanthracene) 8310 3' 1.0
.3'-D Thlorobenzidine ([1,1' -biphenyl]-4,4'-
d-'a.- ne.3,3'-di h oro-) CL? 2 660

2,4-.i:hl-ropn--noxyacetic acid (2,4-0), salts
and este 'rs (aceti. -lcid,2,4-dichlorophenoxy-,
sa :and est rs) 8150 3 20.

4,6-0 t-o-o-c esol a~d salts (phenol,
2 -- n-:tro-.6- ethyl-, and salts) CL? 2 1,600

2.4-0 -itophe- 1 (phenol,2,4-dinitro) CL? 2 1,600
2,4-4 trot-luene (benzene,1-methvl-2,4-

di nitro-) CLP 2 330
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ge 2
DIOXINS/FURANS BY LOW RESOLUTIO;4 GC/MS (continued)

Detection
Analytical Limit

Constituent Method Reference ug/kg (Dpb)

2,6-Dinltrotoluene (benzene,1-rnethyl-2,6-
dinitro-) CLP 2 340

Fluoranthene (benzo~j,kjfluorene) 8310 3 2.0
Hexachlorodibenzo-p-dioxins 8280 3 0.1-0.3
Hexachiorodi benzofurans 8280 3 0.1-0.3
Hydroxydimethylarsine oxide (cacodylic acid) (As Arsenic)
Indeno(1,2,3-cd )pyrene( 1, 10-1 ,2-phenylene)
pyrene 8310 3 3.0

Lead CLP 1 200
Mercu ry CLP 1 20
Nickel CLP 1 4,000
4-Nitrophenol (phenol,4-nitro-) CLP 2 1,600
N-Nitrosodimethylarnine (dimethylnitrosamine) SW 846/CLP 4 330
Pentachlorodibenzo-p-diox~is 8280 3 0.1-0.3
Pentachiorodi benzofu.-ans 8280 3 0.1-0.3
Pentachlorophenol CLP 2 1,600
'enol (benzene,hydroxy) CLP 2 330
ychlorinat ed biphenyl , N.0.S. CLP 2 100-210

I Jen ium CLP 1 200
silver CLP 1 1,000
2,3,7,8-Tetrach'iorodibenzo-p-dioxin (TCDD)

(Dibenzo-p-dioxin,2,3,7,S-tetrac~hloro-
f1uran) 8280 3 0.1-0.3

Tetrachlorodibenzo-p-dioxins 8280 3 0.1-0.3
Tetrachi orodi benzofurans 8230 3 0.1-0.3
Thall ium CLP 1 200
Toxaphene (carrphene,octachloro-) CLP 2 210
2,4,5-Trichiorophenoxyaceti: acid (2,4,5-T)

(Acetic acid,2,4,5-tricnlorophenoxy-) 8150 3 2.C
Vanadium CLP 1 2,000
Zinc CLP 1 ý1,000
pH 9040 3 Standard Unit.
Cyanide 9010 3 500
Sul fide 9030 3 200
EP Toxicity Extraction 1310 3
Ccrrosivity (as pH,) 9040 3 Standard Unit
Total Cyanides 9010 3 10
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(4) These compounds are not a part of the CLP list. The method will include Reference 2
protocol with modifications from Reference 3.
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Attachmont 2
Modification No. 5
Subcuntract No. C86-131150

DIOXINS/FURANS BY HIGH RESOLUTION GC/MS
Detecti on

Analytical Limit
Constituent Method Reference Iug/kg (ppb)

Antimony CLP 1 600
Arsenic CLP 1 200
Barium CLP 1 400
Benzidine([1,1'-biphenyl]-4,4' diamine) SW 846/CLP 12,600
Benzo[a~anthracene (1,2 benzanthracene) 8310 3 2.0
Benzo[b~fluoranithene (2,3-benzofluoranthene) 8310 3 2.0
Benzo[alpyrene (3,4-benzopyrene) 8310 3 2.0
Beryllium CLP 1 200
Bis(2-chloroethoxy)methane (ethane,[methylenebis

(oxy)Jbi s[2-chloro-]) CLP 2 330
Bis(2-chloroisopropyl ) ether (propane,2,2'-

oxybis[2-chloro-]) CLP 2 330
Cadmium CLP 1 1,000
Chlorinated benzenes, N.0.S.

1,2,4,5-Tetrachlorobenzene SW 846/CLP 4 330
1 ,2.3,5-Tetrachlorobenzene Z7

Chlorinated phenolk, N.0.S.
2 ,4-Oi chi orophenol CLP 2 330
2,6-Dichlorophenol SW 846/CLP 4 330
2,5-Dichiorophenol SW 846/CLP 4 330
3,4,Dichlorophenol SW 846/CLP 4 330
2,3,4-Trichiorophenol SW 846/CLP 4 330
2,4,5-Trichi orophenol CLP 2 1,600
2,4 ,6-Tri chi orophenol CLP 2 330
2,3,4,5-Tetrachlorophenol N SW 846/CLP 4 330
2 ,3,4,6-Tetrachlorophenol

Chromium (Total) CLP 1 2,000
Chromium (Hexavalent) SW 846 3 400
Chrysene (1,2-benzphenanthrene) 8310 3 1.0
Copper CLP 1 2,000
Coal tars '. Analyzed as methyl phenols and
Creosote (creosote, wood)/ PAH's (CLP/8310)
Cresols (cresylic acid) (phenol, methyl-) CLP 2 330
Dibenz[a,hjanthracene (1,2,5,6-dibenzanthracene) 8310 3 1.0
3,3'-Di,-hlorobenzidine ([1,1'-biphenyl]-4,4'-
diamine,3,3'-dichloro-) CLP 2 660

2,4-Dichlorophenoxyacetic acid (2,4-D), salts
and esters (acetic acid,2,4-dichlorophenoxy-,
salts and esters) 8150 3 20.

4,6-Dinitro-o-cresol and salts (phenol,
2,4-dinitro-6-methyl-, and salts) CLP 2 1,600

2,4-Dinitrophenol (phenol,2,4-dinitro) CLP 2 1,600
2,4-Dinitrotoluene (benzene,l-methyl-2,4-
dinitro-) C!P230
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ge 2 DIOXINS/FURANS BY HIGH RESOLUTION GC/MS (continued)

Detection
Analytical Limit

Constituent Method Reference pg/kg (ppb)

2,6-Dinitrotoluene (benzene,l-methyl-2,6-
dinitro-) CLP 2 330

Fluoranthene (benzorj,kjfluorene) 8310 3 2.0
Hexachlorodibenzo-p-dioxins 8280 3 5-30 ppt
Hexachi orodi benzofurans 8280 3 5-30 ppt
Hydroxydimethylarsine oxide (cacodylic acid) (As Arsenic)
Indeno(1 ,2,3-cd)pyr-ene(1 ,10-1,2-phenylene)
py ren e 8310 3 3.0

Lead CLP 1 200
Mercury CLP 1 20
Nickel CLP 1 4,000
4-Nitrophenol (phenol,4-nitro-) CLP 2 1,600
N-Nitrosodimethylarnine (dimethylnitrosamine) SW 846/CL? 4 330
Pentachlorodibenzo-p-dioxins 8280 3 5-30 ppt
Pentachi orodi benzofurans 8280 3 5-30 ppt
Pentachlorophenol CLP 2 1,600

enoT (benzene,hydroxy) CLP 2 330
.ychlorinated biphenyl, N.0.S. CLP 2 100-210

_dl eniurn CLP 1 200
Silver CLP 1 1,000
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCOD)

(Dibenzo-p-dioxin,2,3,7,8-tetrachloro-
furan) 8280 3 5-20 ppt

Tetrachlorodibenzo-p-dioxins 8280 3 5-30 ppt
Tetrachiorodi benzofurans 8280 3 5-30 ppt
Thallium CLP 1 200
Toxaphene (camphene,octachlor-o-) CL? 2 210
2,4,5-Trichlorophenoxyacetic acid (2,4,5-T)

(Acetic acid,2,4,5-trichlorophenoxy-) 8150 3 2.0
Vanadiurn CLP 1 2,000
Zinc CLP 1 1,000
pH 9040 3 Standard Units
Cyanide 9010 3 500
Sul fide 9030 3 200
EP Toxicity Extraction 1310 3Corrosivity (as pH) 9040 3 Standard Units

Total Cyanides 9010 3 10
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REFERENCES

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87,
WA-87-K026, U.S. EPA, Washington, D.C.

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/87,
WA-87-K236, U.S. EPA, Washington, D.C.

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition.

(4) These compounds are not a part of the CLP list. The method will include Reference 2
protocol with modifications from Reference 3.
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Attachment III

OPERATING INSTRUCTIONS ANO DESCRIPTION OF MODEL PS-1 PUF SAMPLER
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9/

OPERATING INSTRUCTIONS

MODEL PS-i

A. UNIT PREPARATION.

1. Remove the PS-I Puf Sampler from the shipping carton.

2. Locate the shelter lid and install on the aluminum
shelter as follows:

a. Align the hinges of the lid to the rear
of the shelter and fasten with four (4)
10-24 x 1/2" pan head screws.

b. Secure the front catch,(see figure A), to
the shelter front using two (2) 10-24 x 1/2"
flat head screws.

c. Secure the rear catch to the shelter back
panel using one (1) 10-24 x 1/2" pan head
screw.

d. Secure the rear lid hasp to the shelter'lid
using two (2) 10-24 x 1/2" pan head screws.
(note: These three catches may need readjust-
ment to operate the shelter lid properly.)

e. Adjust the front and rear catches to be sure
that the lid slot lowers over the front catch
when closing the lid and aligns with the rear
catch when the lid is in the open position.

'f. The lid can now be secured in an open or
closed position with the aluminum strip or
a padlock.

3. Find one (1) sampling module in the packing container
and install on the inlet port. The inlet port has a
1/2" threaded male fitting. Place the module over the
male fitting and screw it on until snug.

4. Pull the exhaust hose from out of the shelter bottom
and extend it away from the shelter on the ground.

5. Open the shelter door and timer.

6. Prepare the timer for the desired start and stop times.

a. Unit Calibration.

1. Calibration of the Puf Sampler is performed without a foam
slug or filter paper in the sampling module. However the
empty glass cartridge must remain in the module to insure
a good seal through the module.

2. Install the GCx-40 Calibrator on top of the 4" filterholder.
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Operating Instructions
Modal PS-1
Paga 2

3. Connect an 8' water manometer to the Calibrator.

4. Open the ball valve fully.

5. Turn the system on by tripping the manual switch on
the timer. Allow a few minutes for warm-up.

6. Adjust the voltage control screw to obtain a reading
of 70 inches on the dial gage, (Magnehelic Gage).

7. With 70 inches on the dial gage as your first calibration
point, record it and the manometer reading on the data sheet.

8. Close the ball valve slightly to readjust the dial gage
down to 60 inches. Record this figure and manometer
reading on the data sheet.

9. Using the above procedure, adjust the ball valve for
readings at 50, 40, and 30 inches and record on the
data sheet.

10. Using these tw', sets of readings, plot a cuvre on the
data sheet. This curve will be used for determining
the actual flow rate in the field.

11. Readjust the voltage control fully clockwise to it's

maximum setting. Open ball valve fully.

C. Unit Operation.

1. The Puf Sampler may b- operated at ground level or on
roof tops In urban or congested areas, it is recommended
that the samoler be placed on the roof of a single
story building. The sampler should be located in an
unobstructed area, at least two meters from any obstacle
to air flow. The exhaust hose should be stretched out
in a den wind direction if possible.

2. The sampler should be operated for 24 hours in order
to obtain average daily levels of airborne pesticides.

3. On and off times and weather conditions during sampling
periods should be recorded. Air concentrations may
fluctuate with time of day, temperature, humidity, wind
direction and velocity and other climatological conditions.

4. Air flow readings should be taken (dial gage) at the
beginning and end of each sampling period. Differences
between the beginning and endinq flow rates should be
averaged out to obtain an overall flow rate. (The Puf
Sampler can be fitted with a gas meter which would give a
direct reading of the total flow.)

5. Blower motor brushes.,should be inspected frequently and

replaced before expending.
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6. An electrical source of 110 volts, 15 amps is required.

D. Descriptions of Sampling Media (Sorbents)

1. Two types of sampling media are recommended for use
with the Puf Sampler: polyurethane foams and granular
solid sorbents. Foams may be used separately or in
combination with granular solids. The sor:ent ma,. be
extracted and reused (after drying) without unloading
the cartridge.

2. Polyurethane Foam (PUF):
a. Use polyether-type polyurethane foam (densi:v

No. 3014, 0.0225 grams/cm3 , or equivalent). This
is the type of foam generally used for furniture
upholstery, pillows, and mattresses.(General Metal
Works' part number PSI-16 is recommended. It is
a 30 PUF plug. Also available are two and one inch
pieces.) This type of foam is white and yellows
on exposure to light.

3. Granular Solids:
a. Porous (macroreticular) chromatography sorbents

recommended. Pore sizes and mesh sizes must be
selected to permit air flow rates of at least
200 liters/minute. Approximately 25 cm3 of sorbent
is recommended. The granular solids may be sand-
wiched between two layers of foam to prevent loss
during sampling and extraction.

E. Sampling Module.

1. Release the three (3) swing bolts on the 4" fil:er holder
(FH-2104) and remove the hold down ring.

2. Install a clean 102mm dia. glass fiber filter (GMW-0222)
on the support screen and secure it with thehold down

ring and swing bolts.

3. Unscrew together the 4* filter holder and the samoling
module cap leaving the module tube in place with the
glass cartridge exposed.

4. Load the glass cartridge with foam and or foam/granular
solids and replace in the module tube. Fasten the class
cartridge with the module cap and 4" filter holder
assembly while making sure that the module assembly, 4"
filter holder and all fittings are snug and not over-
tighten.
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5. The glass cartridge and glass fiber filter should-
be removed from the sampler with forceps and clean
gloved hands and immediately placed in a sealed
container for transport to the laboratory. Similar
care should be taken to prevent contamination of the
filter paper and vapor trap Zfoam) when loading
the sampler.

6. It is recommended to have two (2) sampling modules
for each sampling system so that filter and foam
exchange can take place in the laboratory.
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Operating Instructions
?odel PS-i
Page 6

MODEL PS-1 PUF SAMPLER

effective Feb 84

replacement parts

PSi-I-------- Dual sampling module with FH-2104 4" filter
holder, less glass cartridge.

PS1-2 --------- 4* round Filter Holder (FH-2104)

P51-3 -------- Silicone gasket (top module)

PS1-4 -------- Glass Cartrigde W/ support screens

P51-5 -------- Silicone gasket (bottom module)

PS1-6 -------- Voltage Variator/Elasped Timer

PS1-7 -------- Seven Day Skip Timer (GMW-70)

PSI-S-------- Magnehelic Gage .0-100

PS1-9 -------- Flow Venturi

PSl-lO-------- Flow Valve

PSl-i--------- Blower Motor Assembly

PS1-12 -------- Motor Cushion

.PSI-13 -------- Replacement Motor only

PSI-14 -------- Replacement Motor Brushes (B-1)

PSI-15 -------- Exhaust Hose , 10ft.length

PSl-16 -------- PUT (polyurethane foam) plug 3"

PS1-17 -------- PUF (polyurethane foam) plug 2"

PSI-18-------- PUF (polyurethane foam) plug 1"

?S1-19 -------- Aluminum Outdoor Shelter Complete

PSI-20 -------- Male Adapter for bottom of module

PSI-21 -------- Flanged ooupler for Male Adapter
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MOTOR BRUSH SEATING PROCEDURE
On reassembly and handling. the lead wires must be kegt away from rotating parts and motow frame.

To achieve best performance, the new brushes should be teated on the commutator before full voltage

is applied.

After brush change apply asproximately 50% voltage for thirty minutes to accomplish this seating.
The motor will return to full performance aitir thirty to forty-five minutes running at full voltage.

(Caution) - Oirect application of full voltage aft'r changing brush will cause arcing commutator Pitting.

and reduce overall lifel

Use of the Model GMW- 900 Voltage Variatr provides the reduced voltage needed for brush seating.

If reduced voltage is unavailable, connect two motors of similar rating in series for thirty minut, to accomplish

the brush sating.

WARNING - THE BRUSHES SHOULD BE CHANGED BEFORE

THE BRUSH SHUNT TOUCHES THE COMMUTATOR.

SPECIAL NOTE: When ordering GMW Replac ment Motor Brushes. compare brush configuration carefully!

R. I Brush Sets used on 115750 motors furnished after January 1978

5-3 Brush Sets used on 115250 motors furnished prior to Januarl 1973 only.

Motor Brush "UJ dip conotcoro used with 8-3 brush sets orly.

S81
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CAUBRATION DATA SHEET
HIGH VOLUME AIR SAMPLER CALIBRATION Unit No.:_______
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_MODEL PS-I PUF SAMPLER
Pesticide Particulate and Vapor Coljlection System

*Espocially designed for sampling airbolrt, particulates andvapor contamnation~ from pesticide compounds.
*Successfully demonstrated to efficisnitly collect a numberof arganochicrine and organoiphosphate pesticides.

nt') Employs SURC Sampler concepts.
*By-pass blower motor design permits continuous sampling
for exVanded prosat rates to 230 liters pwr minute.

L Poesapecopnnshoused in aluminum shelter

I-0

plri xom lete air sam oling syte Tlsg e o-he G MhW PUF Sam cier is em e ed wtth yC smuilanwlusl Colt supne airborne particulates blower mator arranged with an indoepfqet cooling
A 'wias trao airborne Pestide vaoors at flow rates tan, This feature Cerr?',s the motor fol coprate at low!

t~!C 8 iters o we r m nute. Sased an ear ty S P a - a m l n f o w r t s orpe focis of long d u a i n m h t
pwcolletion concevits tile Vodel PS. etrsIl co falr fom verrleasrig.lae ntectino"og=1 aovarnces for accuravefy rrveur-
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Gtaua CXwdge j ON4 Oiamw Filter M"S

1r,1

A dual charnitmirod aluminum samn'104- Modt. * contains
1:00111 liitmvig sy5Wns. The uOOer ctiamowr suoOmfl the ra tc* Sijca
alborm9 oarrio.,ate filter media in a Circular file Haider.
The lower :amoe encaosulates a glass; carndoge
whil coplam~ the PaiyUretriano Foarn for vap~or en-
"W5Cirol't. Filter Reiauimeg Ring

A wide vaiety of SOr~elits can De used in a manner
that ;ermhi~tSheir continual use, Paiyurelnarte foam or
wet'ory grantilar solid media can t~e used individually -7z " hat
or in carrviatialon Ouarr Cmoder

The dual cimarnioved samcoing module 's designed
tor easy access to totm uccer arco lower mneoa. Swing-
away toas 2iflotity changing thle 41'diameter particulate See
filter media. The ?PviCaded lower canister is removed FO
with the Cartridge intact for immeciate excnanige. Riter -otu
suipoort screens and moduls camoonients are ecuiloMe
wilth gasmels Pofvidinig a ieaM oroof Sew1 dunri tile Sam- magiiie
oting proceos.ho

Air Ifow rates are rifirtiteiv vanaole uo to 280 liters cer ~-0-
mi-ute. The voltage vanator aclusting screw altefsrstie
otower rriolor Sated to acnieve the flow rate desired. Edlauss ro, I
T'he air flow r2l6 ;3 measured througn the ftew veritun MS
.jt~tizing a 0. 1O agn erelic G age. Periodic calibration ~~
is necessarl t0 maintain on-it 4a gacuay

A orsta.e ioe
A 7-day skid timer 1l included as standard and cormits Wv trinaettaor etios 511050
W~eely scheduling with Individual settings for cacrt day ulative intermittent Sarnaling
and 1d trrvoers to turn the samoler on and off as (lesireo. tiris Periods as welt as iotai
Any day or days may be omitted. Oay and night veriocs I40e ieofaoain
ire distinctly maroted. Omher timers and t-meriprograrm- CaMitvated in tenths of a n',n-
'irs are avaiiaofe otionalty t0 suit all sarnoting ,a- Sewt'-Cily ute. 1.010 unit has a total q
juirernent. Skuo riiwf ister of 99.999.9 minutes.

The GMW Model PS- I PUP Sairroor 1 shicoed cmoite-ev
fted aid as:wrlbld. reedy for ooeraon. All =moonieris

P'iced sevaratet-,, ihe call. ar housed mwiv.¶ tne aniomd ailumilinur sneflor ior
Dfbrlto kit includes a man. MlrrU
omteter. calitrator and call-
bration ciurve noeste ;n a Sr~CN
canfyn-g case. The irJibra- AdECRICwTIOSo
tar attaches dwetlty to the _lOeo_

S too of the tilter hocoer mwci--i -

m. ating the ne o dmsa"- IW., - NWIo

ISemfz. :110 sarrClginq un!l, saw-
It affords croems, calrw ft"M So~ince- 5I I ts, crsi*.
of the 4Arvler and is nos.- 112 vlis nfOR

Cl~ll fC~rvr4 t fr cab Not WesK, - "5 Rs
bmuqthegModef PS. 'PUF srqwo sntwisoa. u u__'
Sarmver.r

/ Outside Ohio call toll free 1-800-543-7412

(~F~GENIERAL METAL WOPK JS MIC.
~ff/ A Subsidiary of Anders-sun Samplers. Inc.

145 South Miami A ve / Village of Cleves, ah, 45002,, 7el. 5 13-94 *# =:

peuliie~ NO. 011 1 46 05 te I.. USA
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APPENDIX L

ANALYSIS RESULTS FOR WATER SAMPLES FROM
NCBC WATER SUPPLY WELLS

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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REPOR'

WELL WATER ANALYSIS FOR SILICA

POTABLE WATER SUPPLY WELL, NCBC, GULFPORT, MS

08 NOVEMBER, 1986

The ENSCO mobile incinerator, currently located at NCBC, requires low
silica water to facilitate waste heat boiler operation. To determine
if suitable well dater was available at NCBC samples were collected
from all five potable water supply wells. Samples were collected
after purging each well for at least 3 minutes. The samples were
collected in clean plastic sample bottles with plastic lids.
Additionally, a sample was collected from the water distribution
system located at the incinerator site. Samples were stored at
ambient temperature and shipped to Tyndall AFB, FL for silica
analysis.

Samples were analyzed by the colorimetric procedure listed in

Standard Methods. Results of the lab analyses are listed below:

WELL NO. DATE OF ANALYSIS Si mg/l

1. 7 Nov 86 34.44

2. 7 Nov 86 30.17

3. 7 Nov 86 22.65

4. 7 Nov 86 39.08

5. 7 Nov 86 48.06

SYSTEM 7 Nov 86 41.07

These data indicate that the silica levels in the potable water are
unacceptable high for use in the waste heat boiler. Other water
sources or treatment methods must be considered.

Terry L. Stoddart, Capt, USAF, BSC
Project Officer
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APPENDIX M

PLOTS OF SIGNIFICANT INCINERATOR OPERATING PARAMETERS
DURING DAYS OF TEST BURNS

The graphs contained in this appendix are operational data collected
from the incinerator data acquisition system.

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editinq.
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APPENDIX N
ENSCO HEALTH AND SAFETY DATA REPORT FOR

THE NCBC VERIFICATION TEST BURN OPERATION

The document contained in this appendix is the health and safety data
report submitted by the Ensco safety officer. This appendix includes only
the summary information, the enclosures referenced in this appendix are
unavailable.

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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June 12, 1987

EG&G Idaho, Inc.
P.O. Box 1625
Idaho Falls, Id. 83415

Att: Dan Haley

Re: Summary of collected health end safety data for
the December test burn. Code Orange Project

Dear Dan,

Please find the enclosed data I generated during the ;eriod of the
first, test burn from 11-16-a6 to 12-30-86, along with mV field data
sheezs, daily and weekly reports.

Sincer-ly

Steve Saunders
Health and Safety Officer
Ensco -nvircnmental Services

attachments :
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Data

Enclosure 1 Weekly safety reports for weeks ending November 16 through

December 21, 1986

Enclosure 2 Daily safety log sheets for November 16-25, 1986, and

December 2-16, 1986

Enclosure 3 Field sampling data sheets for November 15-20 and 22-24,

1986, and December 2-7, 9, 11, and 12, 1986

Enclosure 4 Air sampling data sheets for December 4-7, 1986

Enclosure 5 Chain-of-custody record

Comments

On November 15, 1986, I began to collect background data for dust migration

on a regular basis. Up to the first day of soil disturbance in the
3 3contaminated area, dust levels showed 0-0.05 mg/m 3 . 0.02 mg/mr is

commonly found in areas with no activity and will be held as the typical

background dust concentration.

On December 4, 1986. excavation of contaminated grids commenced. I used a
preweighed filter cassette and air sample pump to monitor the breathing

zone of the excavator operator as well as the direct reading monitor, all
around the excavation area. Results of the direct reading monitor showed

0.01 mi/m 3 to 0.016 mg/m,3 indicating 0.006 mg/m 3 above background

readings for that day. Results on filter cassette received on December 27

showed 0.0325 Vg/L of dust in the vehicle cab.
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On December 5, a filter cassette was run in the same manner as previous day

with similar low results.

On December 6, the first day of the contaminated soil test burn, I did area

monitoring in a downwind area of the weigh hopper. I used a preweighed

cassette and an XAD tube in the same location. Complete site monitoring

was also performed with the direct reading instrument. Direct readings

showed 0.01 mg/m 3 downwind of active weight hopper. The filter cassette

showed less than 0.007 pg/L and the XAD tube showed <5.3 ng/m 3

dioxin. Sample results for December 7 showed to be consistent with this

day's readings.

In consideration of these test results it does look like a lesser level of

protection would provide an adequate safety factor for future site work.

But I feel that there are other variables that must be taken into

consideration for future protection requirements. For example, the winter

months on the Gulf Coast are relatively wet months, and when protecting for

a dust hazard, soil moisture is of high concern. Active site work in the

dryer summer months could result in higher dust readings. Soil conditions

may also vary in different areas of the contaminated site providing for

higher dust concentration. For these reasons, I feel it is premature to

consider revising levels of protection standards for the future,

considering only the data collected to this point and prefer to evaluate

protection levels on a task performance and daily basis.

With this in mind, I would like to recommend that the level of protection

in the plant area be reduced to level "D" during normal burning

activities. This would be only on a daily basis. Continuous monitoring

would be mandatory to evaluate weather and dust conditions for the work

period and to evaluate potential exposure risk for each task performed. In

this manner we could reduce potential for heat stress, and increase work

performance without Increasing employee exposure risk. All work in current

contaminated areas will continue as level "C" PAPR.
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I would like the opportunity to discuss this with you when you return to

the plant. Please call if you have any questions.
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APPENDIX 0

CONSTRUCTION SITE CERTIFICATION

This appendix contains the report issued by a professional engineer,
certifying that the incinerator was built as specified in the EPA permit
conditions. Only the letter is included because the material contained in
the attachment referenced in the letter is the same as the information
contained in Part 2, Appendix F.

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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December 2, 1986

Mr. Dan Haley
EG&G Idaho Inc.
1955 Fremont Avenue
Idaho Falls, Idaho 83415

Dear Mr. Haley;

One of the requirements for the USEPA RD&D Permit (Permit No. MS2
170 022 626), which allows the United States Air Force to test
incineration of dioxin contaminated soils at the Naval
Construction Battalion Center in Gulfport, MS, is that a
registered professional engineer certify that the test equipment
to be used has been erected in accordance with permit conditions.
I have reviewed the system as is described in the referenced
permit and examined the equipment erected --; NCBC. The results
of my review are summarized in the following.

Attachment I is a portion of the RD&D permit which describes
ENSCO's mobile incinerator as is proposed for testing at NCBC.
Based on my examination of the equipment erected by ENSCO at
NCBC, I have prepared a schematic flow diagram of the system as
it was configured on December 2, 1986 which is shown in Figure
No. 1. A comparison of the system described in Attachment I and
the system I have described in Figure No. I reveals the following
minor differences:

"o The Effluent Reservoir and Effluent Concentrator are not
used in the current NCBC configuration.

"o As salt loading in the Effluent Neutralization Tank
increases, the supernatant is discharged through-carbon
beds and held in holding tanks prior to discharge to the
POTW.

"o Solids accumulating in the Effluent Neutralization Tank
will be discharged to a settling tank and the supernatant
from the settling tank will be routed back to the Effluent
Neutralization Tank. As of December 2, 1986, the line to
return the supernatant from the settling tank had not been
installed.

"o To control particulate fouling in the boiler, a water
spray was installed in the flue gas stream, just prior to
the waste heat boiler.

"o Other minor differences are shown in Figure No. 1.
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Apart from the above minor changes, I certify that ENSCO has
erected their MWP-2000 mobile incinerator in accordance with the
permit conditions which are contained in Attachment I of this
letter.

:Si 
cely,

• .~

Darrell B. -erringt n, Jr
Professional Engineer, Texas Certificate Number 55152

cc: Major Terry Stoddart, USAF/ESC
Harry Williams, EG&G
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Attachment 1

Attachment I to this appendix described the MWP-2000 incineration process.
The description is the same as that given in Part 2, Appendix F, and
therefore has been omitted from Appendix 0.

644



/

APPENDIX P

MODIFIED METHOD 5 AND VOST STACK SAMPLING
FIELD TEST DATA FOR MWP-2000 INCINERATOR SYSTEM

VERIFICATION TEST BURNS AT NCBC

The document contained in this appendix is the detailed data obtained
from the stack sampling crew during the verification test burn at NCBC.
This document was reproduced from the best available copy. Due to very poor
original legibility, the legibility of the microfiche editions is also
poor. Persons requiring the information contained in this appendix may
write to the technical libraries listed below to obtain photocopied versions
of the appendix. A nominal charge will be levied to cover reproduction and
archival costs. Please be prepared to provide the following information:

Report Title: Full-Scale Incineration System Demonstration
Verification Test Burns at the Naval Construction
battalion Center, Gulfport, Mississippi:

Report Number: ELS-TR-88-61, Volume: I1, Part: 3, Appen6ix: P

Send inquiries to:
Technical Library
Engineering and Services Laboratory
Tyndall Air Force Base, FL 32403

or Technical Library
Idaho National Engineering Laboratory
EG&G Idaho, Inc.
P.O. Box 1625
Idaho Falls, ID 83415-2300

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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TABLE 5.1

FIELD DATA FOR TEST 1

MWIFM 'nra 5 ýw var, TW OTA M~~

I. MOC - SLUMN

2. TEST Um OES1TIC - MEST I
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MMIFTE MEZ Ver
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FiimTim f) 14A& Mas m~rs
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5. 102 *MW of 2AL oits N
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7. Orf-,c- :aIzbaczos, Fictor Ma I1.3 P
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4va 7. ?XE-#4 ft.2 .4
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TABLE 5.1 (continued)
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ia: sa~w ma l* ca m)c¶ L 4 q/DS 1

M~. Parmculats Com-mrati' C56= !. .. J79 lbijw .4
icaewc~ad aS ~o ypniL49 sqirs= No

LM6 qr/fl7 MA

-74C.~~7Z1 ;&mDSC!t Co- to 12=6bmc 4
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0. J11 ;T/DS 16
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TABLE 5.1 (continued)

sama *imv f. tea PON ft 2677/679

UnI

~if~a ( - Temwatwu -
NWJ3 GoVoI.mDr 7Go -Wu

(in, H20 MZ.~ Utz) (F) (F) (F) MF (Cai, (Yal (in 42M

&.5 4.311 5.87 73 a 71 71.5 11. . 978162 1.488641
I S.A5 S. Z37 73 as 74 81 L63 &I.M6L&3RS~

I 1JI9 IL 420I 01 102 78 In Z23 I.23274 1. 68a9
4 ILMJ IL257 73 167 82 9k 8.31.40 1.IN L&2O94
6 ML87 16.212 71 lie 84 84 7.17 L 96946i 1. ''12
8 16.816 IL.4 73 lie3 6 98 6L27 1.119M,

ILq -)6 Sm 1.6L1:S4

Usia 'or--iET 1

Pitat pitet I & y
pitat Tw. Tum
Tlua (9) (P (CO)

SW OPitot (C.s,
:6~; 1- L~ 934 M98

L V Laa L 737
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TABLE 5.1 (continued)

INITM. 9=0 TEST DATA hwt k ate$

(fill-in data smrAd by MTWAJ

1 -* Facility

Ta .Iwg!II06asOf
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staca Am (042) (A) UJB49
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T- fuwyAt) 171
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TABLE 5.1 (continued)

(fill-us dataiat Own U4.0w

Tat 14as
hwtn Dta: 1U-ja,-3

RAM T400, Dj7 hib LF) -, 179

Staft TWO., Wi 3%lb (F) 179

Wfteme rc swva (in~ of 14gj - .4
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TABLE 5.1 (continued)
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n2 XFactor s~P (14 a 9 ]1 01 (
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TABLE 5.1 (continued)
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TABLE 5.1 (continued)

RROW, Date: 05-jan-47

Orifice ktv,
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iur (ui'ii 24 w) (fti i i iii, l,-sire ia Iit ,iiiutlet (in Hqi (F( M%)
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TA8LZ 5.1 (cont~inued)
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TABLE 5.1 (contInued)
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TABLE 5.2
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TABLE 5.2 (cov'tinued)
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TABLE S.2 (continued)
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TABLE 5.2 (continued)
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TABLE 5.2 (Continued)
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TABLE S.Z (continued)
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TABLE 5.2 (continued)
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TABLE 5.2 (continued)
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TABLE 5.2 (continued)
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TABLE 5.2 (continued)
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9:~a 91:1 Z a. Is 6 148 84 145.4 M L4 182.

.0 S4.3 ?114.3 88 11 64 147 84 147.2 19. 1al.Z
15 94 91".4 88 1a 6i '148 84 I59.8 M.. 152. 2

12 163 .144.as 8 1 6 67 147 6 1=S M-.5 a 186.
INS 18 9149.-1 88 2 67 157 85 12.5 214.5 185

7 :1 1917 '31!4.2 so I4 -R17 84 1!4.~ 38 Lai.
a1220 M3.L -.0 a9 6 I=. 84 1!&.2 :37.4. 182.
9 -8 Q 184 36i.24 U6 to 6i 137 84 1!4.4 278.6 182l.2

-5 1845 916-..!! Z 14 Ga 1347 A4 154., - 78.a 182.2
U9 ION9 3171135 35 T 69 137 84 156. 878.5 1812.
!3 1l' ?178. 8 1 69 17 864 15.2 278.6 la:.
ia ,26a ? 103.3 as !4 145 86 120.2 293 185.3

SAs 5amoil /0olu

m.in, -. - cr~a- Almui proce slacn Miter peo Stacx
mete aC.'U2 Tema. Tema. Tuma. Tema. iwG. Tgeoa.

Est::.2 (in 40) (C) (C (C MF (F) (F)

4verace -I., S! 7 1 53. 146.2 84.4 M. ". l. 1.
iiiu 79 !4 1371 84 12.2 :7. . 18I!.2

Maxzu I5 =2 a 4 63 170 86 1M.2 335 185.8
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TABL! 5.3
FIELD DATA F13R TEST 3

mIF3m .'ITC 5 ;WQ ~Var M-T MITI LWRY

N=- MUFPT

*T~7ES U II3TIM4 - TES7 3

TEST MME - 7X-3

OmDE21hI ID VAiae lUnts Valuy Unbits

Str TiTi 4 m 1 h
F ~ t nT i m~ ) 1 .6 a : h r's 1 7 C h r's

Duration T 60 man 6a man

.ToAi *mw of SmolingPoints M 22

Pmat CAlibration Ficor y I05

O rifici Calication Fac~or 14a .iA

*NO--is Sopcificattons
DiAmrar On L. Z in' 6 m

Area A" .4E--34 ft2W

* vmrau Or~ficl Pr'mssuie Drmo gave 2. 7-M in Hm

*volum of Ory Gas S~amiea vu 2 Ztz LZa I1to

* ;Wvvaq Uas Vtmr 7mm eatwe

3m cmrr c Omisure Pb :.M in Hg 7M 4 m -i

*stacl: Stacx Pressu~re -ýL Z in M --?.7 =H

Absolm Stam Pmusurv P'S :L =- in Hg7-.6 m

Volum of Usi Samied (Stanmar) VI:O.4.141 S-L 5L.733 liter-

Valwc of 6er. CaIlemtod in

Vatumof Watiw CoIllvd
Baupe on Saturstod Caidtima. VIC, i78 al

VWMl Wdtwr V&Wo Cor=uMsed
in 1moiI9~w va 1. +4 1

Yaluae Watv Vio a~reCwI'sed
'nilic.~u U.4
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* '*1TABLE 5.3

P"~ 'blstwv ry Satu.ration "s4& Z3

1 -%1* Fract-o" of Ory &as Fm M167,

Average a2 ýy volm =23
;ý4@aqv 2 y Volume C 4.!a
Averagem y Vlun 6.3 % N
Avw~aqs IQ y vlul vL %

M Dy .1bIecula" (lst Of Stickc S" d 0.c ýbblf--ui

45. '1*1eciar Wuicn't at Stack Ccitiom ~ ~ 2. hl-L

2?. Avwrao Stack Temmature Ts 644 R 7 * i

ZL Averq. Stick Uas Isioc-y 'is a.74a ft/tOC 1.4 ds

29. Stick Aria AS 72L2 4!-rt6. sq-i

6.L ;zc,%U Stack 545 ýouratll U 1,372.6 -48.7 ZC.

Zl. Orv Stc Uas Flowate (Stamaro) Qssza 46a, 749 SMrI !T 34 SCS

- .41;nt of -ilterazle pan~xcujat" .24 4

:44 :a4?l:-IA:. COX~rl.tmaz, Cs- ?-29E-- 1b/0CS47

1.916 qr/OSC7
:LS12 wocS¶

~~C7.W!~ia 1o6 x~n .24 zoi CSa

Ul1! CS=:~

'C carcon 41Ox12EJ CC-=-'iDS

47. 7'- aw DSCI.4

2. Pollutanit U"s ;4ciraO 1. XE-43 1bwhr

477.7 7Ihv-

~ 6687 7



TABLE 5.3 (continued)

1ka foa:TEST

U-4~. 6S Valum, Ory Gs iner
;Ot*..ng fwrace Sawnlwr ;sfrim.Inlet outlet Avg Tin,

(10 MVW CVd) (h)i (tdi) (too) (to) (a) (Na)
(in AM~ (ft.3) Uftz) (F) (F) (F) (F) (aini (Yin) (in -H)

L S 4.3189 S 2~7! 82 71 1L 1.43 &9378162 1. 48664
1 £ L 771 88 74 81 L.63 L T31 Si I.SI~a!S

4 ILJOS ILiV5 71 197 82 94.53 8.78f .118N 1. SE4.42
6 IL A7 ILL2I2 71 Uig 84 84 7.17 & 48946i ;67
8 ILJIO IL.,44 n1 1la e6 L V3 L I S979 1. SSTz,9 4

Avg - i L ?9a I.S125C3

M.STC *S* 7YPt '.I MT I7 4-e-

!to Pitot 'Ube If."

Pit=t Tube w
Tuo. (P) (P) (Ca)

Std Oittt ;Ca)

esi27 L 3346 li

'Ov I IL.5 a.3. ?-2 L 6 3ar. prinswe

,lvqCA) for Pr I L) 931 Sas Too (F)

176

Tms: I NOT NOT ER
TestZ Y y V4 IN ER

I2 y Um LIZ

(q Cz) fom w Y ERR
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TABLE 5.3 (continued)

(fill1tn Waa at amar=

Tes Date:

stam T'"a., Ory galb (F) - 178

Stad Tin., Wet Baul (F) - 7

&Umwtr-c Pyyssr .*in of 4)

S.aturalcad l~eg Vacor Prg~surp
at .in auib 7emazure

(Ftm Vacir wynsswe Ciarv - i 14. Z2

Vamp Pressure of ýeg
at Stam Coitx.m 14. i2

~ ~ ~rsa:of F~-yixa, -

Pe: % ("tsa of ;r7'1tvI

(OUrsa of Fryi:,i-e
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TABLE 5.3 (continued)
INITUILa.S( TaT oATA Rs fha:

(fill-in data w'cud by iis

2 -, Location Aufo~ 'iSSIS1iCP1

3 -) rwaor Jung
& luareni. Srasso

Test 3asato

4 -) Test Data 17-:ec-36

& 4 Stack Oza (in.) 2

7 -) S~amzl Bao %oo~rr*

a -, ar 3ox Ikouw

9 Or-fic* Calizration (Ua ~ Z~~!.

UWGs Mvtar Cal. F~--- M(Y)36'L-7

S Pitet Cou'itAnt 'Pratw 11 ýCj) Las6111727
Pitot Cinstain tpraft .! (CjEU

12 - Air -enowa~tur 'F)

!3 - ttw 4uw T nmature (TW
(FaIVuwwxtj in

14 -) Prelmu Staa 7mo. (Ts)
(Famram~i:17

1 R w-Air'-.c Pytsumw AP)

(in. of Rq)
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TABLE 5.3 (continued)

(in. of Sq)

-2 K Fwar (Hx K P) WN ~ 8a~

22 furm~ 0 (pavq)
Q&n of H29) LOU8

24 NOZ.,je aia (CaliclI~ate)L.G84
~ - NoIeDia (k~ual (Th)

3 Noz:I;r" (ftz! (An)I.e8~

Lm -ta~t*.a (@1I.n Vaic-umj
initial (ft.3.rli, UR
Final (ftZ'uzni

~F.Iltvr Wuxints N.40 -

Initial LaJI9
Diff. L=

~ ~No. Nat Usea

)if ER

-. S- vas ax T era 147-9

i1CMar148z

I/Mar 14U3

-i .2sur9nor*1~

- * ~nsm-Eilica Gel Fin.al i-I.Z~
Initial 66
Diff. 416

ii n M~luarm xacH (al) 677~. 7 !

RAzsure-Sitwzaton (21)67

Ui ! - asContairls) No. ___________
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TABLE 5.3 (continued)

--ma--s _ _ _ _ _ _ _ _

-------- '--
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TABLE 5.3 (continued)

6~s

Cac~W O rezJ- H ry 3ws Orr Oven 1Aingr~ reMu
;;atn Tim Tim (VWl (P) (in of .E.) (F) Vwaju Tem. Teim. (Ts) • :

?*±tm (SIR) (2-4 nri (f"Z) (in ý0) Dmlr. Acuai Inet Cu Iat (in Hg) (F) (F) (F) (:1 (%3

S 7tSntr 14= M4.Z6. & 72 1.7t 7 . 7 6 80 6.7 2U !6 ai1
2 3 5 1a1 L7.3 7.6 7• . a1 94 81 6.A Va 181

is 19 a 1: 49.L a. 35 a.3 .2 ?9 U3 8.1 =3 !4. 181 Z
a 1a 1 519 .,.3 a. ? &.39 :.16 187 85 8.2 =a !? 181

L? 1. i 55 3 1 138 ?.':S 118 a8 8.2 M2 62 181
12 1.9 3.48.4 L?3. a.3! : 116 9~83 28 68 181 15

"7I 1: 1..•. 8., 1 .7S a.i :at 2 7.1 258 2 :51 9..2
a 2 :- 1!4a :-z4.a 7C a. 72 4.0 199 ?4 7.2 Zia :4 181

* :5. •. , ,7 836 8.3•3 114 *5 7.3 6a"
1#53L 1.88 4.J 1.15 1.17 C6 9 25 2 181

I:n -- 1:,? -

a .4:4 1.:2 131 f2 0 E a L,4
12 6 !3 !Sao It7. i.' 2.-2 i IN L!z 2M5 U8 15

110 6 72 1:19 199 1S:

..,is :SeO.e ;0± !ftz., Nil - 2.. 'M

-?ssuW - , ur,. Ore "as ,.* e " Oven [ : .-.n Tei ,c.

( ýn?23 (..- Z~i ̀ -U2) -e . F, Vm -enc. 7 ec --r (1Ts;

- ,,, te I. .-• 3.•. 3 2L :51.. 1 2 .- 181.1 Z. ,. .

- , .... 3 89..) 164. '=.J j
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/

TABLE 5.3 (continued)

,,, .,, ,, u =ataz: V-Xa--7

Awvra• Volume

A,, a wa h^-v r aa•eNve Oewrace SUacx of Us Vol. Vol.

Pit St1cx h:fice Mate G Swei Fio.ace Flowrata
Pressur Tem. Pressure Tm. Vioc:•ty at STP at Stacx at S71 Iso-

Pavq) (Ts) (0avq) (Ta) (vs) (Vmstd)) (s) (Qsta) Kimic
(in H29) (R) (in Q•) (R) (ftisev (dscf) (AM.,d (SUN) M%

L 7...... a.L 77 41. .J A -A

2 L 740 641.1 L 73 !44. 5 mL.4 1.5 ~37BE--dS *..43E-- 141.13
i.81g 64L.A d.L37 .4.&5! &.83 -1.88 1. &:--* 4. 4E-415 14.2 .

J4a= 641. a L39 !48. 3 M6z1 LZ64 1. 4E--86 4. 46E-5 109.

Lo 3a 641.3 L. - =.3 W9. &4z LZ. 26 1. 3!.,•6 4. =-, 197.7
7 za 641.3 L.31 =I 4 SV.M~ 16. 34a I. 3F-16 4. !x..5 Ila.2T

3 QSS 641. 3 L .21 =4. M am 19. EZ2 1. AE-6 14. 4&45 109. 2

135 641.Z3 L ?! =7.8 1~ 37& .!S .J 7 vt 4. UE-15l 127. 7
0.49 6-91. M5.3 ? 6.634 l22 !.27-r6 4. L IE-C. 3.6

L ZL6 Se 6 . a.75 24.141 I.J7E-dS 4.1E* 129. z
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TABLE 5.3 (continued)

h= t Cate- --ian--7

G" Ameer Preo Stack fter Proof Stacx
.Awlingr CockMe tr Rta- Twa. Tern. Tjmo. Tnu. Tern. Tero.

Tim Tim Reaoing wt"- Vaiua .15 It 2 is #1
(m~il (24 ft) (1ita,) Satzing (in Hqi (C) (C CJ (F (n) (n

IStar- '!1 MM2.8 Z L 12 6z 154 84 149 :09. 2 1812.
-" 5 15�1 .= .--s 8 16 I 1S 85 131 :12.3 i15

169 15 2! 8. 45 S! 16 5n 156 L8 1:2.3 312.3 :85
16a Is S& I2.. 85 15 56 7 85 12.3 214. a 135

. " Is16 "2- .5 LM 19 5 17 84 174.6 314.6 9:2.2
.525 29C2L - 4 21 3 156 84 ": .4 i.ia I8.

so a! 28 1M 84125.4 31T3 18V.2
- s 224. 4 8 !9 1:4 85 12M.2 zr. 2 18LC

!6.d14d 823z4 15 - 1 84 140a 239.1 1 Z.2
.0 652._S,.6 144 85 14 -291.2 18

2 S! 17M8 K-2e4. 1 78 V! S2 14 UI' 85 . Zoe. .1 M.3a
U "as 92r as 2 :2 185.3

s !Weoie doi#,u
(Ii tz,. -- , _.

iinnu .urat:Ci¶

(SM-.a qa tz- ftere Oro St~cx *Amer piCe -'acx
WCEvu Ya.-um Iem. ewe. .- Tewe. T7a. 7emo.

Se-I, na (in - (C) (C; ((C) (F• (F] IF)

.". S u3. J : 84.3 12-2. - Z- . 4.6
75 12 :2 143 84 Z.: :z :a-

N1UU 8 .1!7 56 !49 214.6 G3..
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TABLE 5.5

FTE1.D OATA FOR TEST 5

WMDIFM- *-.70 5 AMO ,MT TW~ DATA SD6WY

I. TaT RhMSZ2TI - TS

I. TEST MTE -

om DMZ M40 ID value Units V~iju Units

4. Tim
Tiam Tiaw921 hirs 2  hrsFirnis Tiaf) 1638 his 193 hrsDuration T U8 sin sa gi

!.Tai'~t.of saoling patnzs 122

7. Orifice CaIic.atioin Farmo- Ha 1. 61 N

8.izaSove.ficatiovr,
Diameter D.2 in

Pita: TIu= Coeff~caen 6.8L 91

1I. fveraow Orfic Pressurv Drea Hai'o L.829 in HM

11. Volum of Cry GAS. sawlao~oV 312 4& 4.71 liter

12. Nmerae Uas tWe 7emeravure Ta .7 R M9. : K

11Umem 3ar ssur_ Pgw ;LZ5 in me

.4. S^-ta:c E:twx P~-~sw-* US nr ?M 14.2 4f
A5 jbsolute Slam pyrmur- 3.3 :n 4a m&. m.49

LVolu of a" smijjl (Stamamr m :L 452 3 As &a:Q liter

17. valia of Atatar C011W-ad in
1mirmn~~13 amSliaSl. 2,t

I& volu of Iletv, Collectd
BUsw on Saturated C~,aatimy. VIC, 83 1 NA

inY lttmw, 397 TFM

-alum 64a vitow Ccvtvwip
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TABLE 5.5 (continued)

%uun~ isturv ýy Satuwat::c i51 I

ftie Framo of Di7 U

Z4. Gas ;hwlysis
pvvraiu = ýv volum C 7Sa % N
R'vwaqe 2 yoIMUM No~I

Nwaia e y oium. M2 Ma % M

ME 2ry .1tie=1ar Wuignz of itam Gas Mda1i1-1

fteloc-:iar weah a: Stwxi ComiltOns NA2.~1i1-i

Qverage Stwx "Iincsr3ure Ts 648.~ a . K

Z! Average '-tc Gas Yeicc::v Vs 6& 73 ftise 29.~ Sisec

.9 "4w AMA7 Va. SckI LA5Z O

3ry Sýtacx Ga :,Cw: (tarmaro Gss-.3 A.r, ! 4.6 E !4La S~t4

-' SQ - ir*eC:c R.Ce~ let.J

41=c~ If iltui-aoie O~`1_i~tE-S 41.

47. 7M 3qi"" V

74b. art-.niat

soy4 CS" .4

"*S1.r -h 40
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TABLZ 5.5 (centinued)

prem" :0Z 3aTNo.

.sod for-Mil 5

Uam 6au oiui Dry as 44ter

(inl H29) (ft-') (ft.3) (F1 (F) (M MF (gin) (Yin (in Q01J

LZ 4?9 9 LJ7! 70 82 71 -76- U. 4.3 ?.781 U :. ;8864 1
1 S.~ -1:7 -to 88 A7 a &4 JMfllEa Lii~sm

- 9 21 *-a li 8 -7 1. z r_- 24,

4 IL A8 ig-S7 7N 197 a2 94.1. 8.76 1.41m 1.&.-
6 IL86 NT !&-'! 71 l19 8.4 84 7.17 1 ?8946i j-1-9=Z

c;L:BRAT:ZN : 'S 'TYPE M t7UT E 641v-

Pitoi Tub :D
pitat 7uCI t 1 4.

Tuce (P) (P) (C--)
Sto Pito (CZ)

est A a. :5 g79 0. a34L
7n 2L 7 LS L ~7~7

7.5:3 1 &:3 9.22 L 756 Bar. preswur
Tet4 1 LS.~ I .22 L M.76;L

AvgT.Q fr pma 1 -0 L.6 Al Smrm !FY
176

Test I y ýw ýcr ERR
Test2 y IN IN E
Test3 y US UE R
Test 4 y RR

Av ZW o1r Prctw f- R

Q,;2 S f4 i 679



TABLE 5.5 (continuedi)

Cf'.11-ut data at ea wm

Test Oamu
Alport Dat:a -Jn7

Raoc TU., Dry suib (P) -

Ram Team., 'iet 3uib , -ia

Rarom:c Py-mure (in o-f "q) t L

SEatzrated .629 Vacor Pmwmy
-it 4st auib remeraure

ja= *"-Swy --az-.; - 7. 37

Vaoor *^vvswv of Heg
at stam, COMIx::on 17.17i

Ekav.. 411s

iI(D-A: of Crytal ~

%f %n ("t~a of Pryzlj ,

v~ :n i C~a f F? 7ite, -

i'n1 (Cxmatof~,:, -
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TABLE 5.5 (continued) -

(fill-in~ data uarlwd by woa

2 ) Location Gulfport, Mississi;pz

S -) ~Oneato- wr

5 RAM Dia(in)

&) Stacx* Area (in.) A)76.1:Aa

7 -) S~anle 3ox Mzaoa OL

9 Orthc, Calibration (Ha) .iSZ33

19 Gas ?ltuar Wa. Fct=- Vf) I. S093o'747

11 Pitot coni~am (Pm.ce 1) (Ca) #. SO66 I1727
PRito Constant (Prnou Y) (C..)SI

12 -)Air -e-oerature (PF6

1te -T m7euralcum (Tap
(Fanrefflai)

14 -?Prvlii. SUY Temo (Ts)
(Fanrw~it)184

(in.*f Hg)

ISssm 7ebitmi Aga54L119377

17 %1. ýiqt Dr (it)k

is - f ter P,,~wwr (Ps)
(in. of HIJ Z2

23 -Stack Pr-"w-. SP.:ic (lPqj
(in. of ýW'
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TABLE 5.5 (continued)

U16 of Hj ZZ

22 K -Accor(H x K x) 00 L 71736S8

23 -) ir~re= P (Pavq)

2k Noz:Is Oil (WLIcilated)L "CiISa
NO:1 - O~ il (kcu2I) (Nh) L

:7 -) zl 4ouiwvr

25 -i Lm Rat* (nimVruui

Final (ftlfi'n) &ai

2O-a - Filtr 'Atits o. 6-8
(qrapsi Final

InitialL !
Djff. L 3412

2?b -i NO.
Final ____________ h~

Ijft.&

2am -, m' J7e~naz Teiiaz ___________

Lac - OS S7 erax Tenm _____________

-Ud .41tm-ii- Glia F_______I__as.__

initial
3if .

~IM 26

-1 -samit C.-mair~w~s 14. ___________

682



TP.ELE 5.5 (continued)
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TABLE 5.5 (continual)

Rowt Oats- 85-1ap-217

Gas Orfice :ter
M~ter Pitot PMV&sw, Twocaraturv Ramx

Trav~ra-s l Rowing Prmsswe M ryUsAlv) Ojveni tuing Tino.
Poinc Tim Tims NvX (P) (in of "E9) (F) VYeuum, Tt Tue. (Ts? 02

Izm (min) (24 r) (ftZ ) (in I"P2..) D.,w'. Acual .niev ,utlev (in 'q) (F) (F) (F) W%) W

7 StArt , ".".•.-r 4 J. a. 67 L72 73 '- 7.7 2! 44 187 8.2 .3
a S 4 7.3 1. S. 79 &.34 !A 71 Z 29 42 12Z 7.J 6
is 19 3 ka 1.!S &: 93 & aa I~ 74 ?.,. 2W 44 189 7.! S.

4 19 1 9M3 41.1 1_3 S.ZS L.21 100 77 3.3 ng 44 187
5 11 21 94a 4M5.9 L~ LN3 Ln~ 107 81 M9 46 189
a 12 -9 9s 418.7 1. &-• - .91 1M li 194 M2 3 48 13
7 1 :a IM 4al. 5 9.:2 1.c 9z .7 q9 89 a 2N !a 1s-7

1 2 M 18M 4-4. 4 L733 &V S. 71 1.0 91 8.4 aS 5 189 7.Z7.3
i 9 11 2. .4 6 972 19& S2- &! 5 1,87

a s 1815 4L9. 1.8 6. 77 922 113 ?33 3. 21 52 18

5 39 I2wo 431. 1. 1 M3 M9 118 Ss 1.L 2M !2 1T7 a.3 t.3
.2 !Z 1-92 434.3 1.22 &.7 L.78 129 na I M5 !4 1387

V- 6 Go t%93 1637.~ . 1899

~i?~ra• a•on

Ai?-0 6a

as .Amcle Y10 (ftI V. We) .1. -:

P...sure ressur", :-f ,as .'setr Oven .r=ir. Tema.
(in (ea) (in of .9•) Ten. (F)' Vwuam T7o. Tema. (Tsv 1.

(i ... )• (H•) (T X) (in Hq) ý,F) (F'p (P• 1.) M~

Avera.e - ? 1. as &.M3 13.7 1. J 2:1.7 48.3 1.67.-t 7.S 6.
-iim a. 219 a.3 -IN a 7. 1 ON9.2 a 'V3 15Z. 3 7.4 6.

Ulaxiu - ,p Z.3 a.'9 :9. 1 2:.59a 52.2a iss. 3.2 7.2
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TABLE S.5 (continued)

IMMWME E73O 5 Cax.ATO CA- TMT I Tust Oar:8: 1-~

Awraqv Yalu=
Nvwage Aseagg AMWap Arvwaqo Stik of &as Vol. Vol.
pitat Stan 0rifie Mtte GSm safied Flasrar Flcwata

pr"Mrs TO.L PAwsInu TOM. Velocity at S-I at sticn at MP isop-

(in HU) (R) (in ýM) (R) Cftisev, (dscf) 0~4R) i(7H) (W

3 133 64&3 =12 E 7.8 SU 4.24 1.z 29- ZZe 3.:s
.J8 64&. L.34 54'd. 69. J44 75 46 4.40E,,g

5 .3 647.21 L.6 !4iA 7U41 M M 1.ZtE4 i 9*
6 1.140 647.4 L857 Z5.7; 7& .ým 1 !4 I*.e-NE1 **-46-

7 1.39 647.5 L.34 !4&.3 69.413 15.3. 1. ZZE.P* 4.4.2S-4 99
S 1.386 647-3 L.32 !4&.Z 6&7=- JLJ9M 1. 11E+46 4.Z7-z85 "al.2

LM7 S47.4t L.2 !49. ! a ZZ 29.34 .2+6 4.74e- ?9.*

i.1 ~ 647.2 L a 6&=39 V-.392 1.Z214A6 z.2E--4 8.6
186 471. 3.33 f7 68.391 I P7.32 1. 2LSE6 4.7E--45

1. JV6 647.4 z L3 = 7 6a. 69 7.1 1.2!E8ý6 4.7--r-5
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TABLE 5.5 (continued)

v.1T 7U- DATA -ICS 5 3~~

bm Date: i5--Jn-'i7

G~as fta PMO~ Stwx *car Prows Stacx
Sawini"r C1Oc fte kta- Two. Two. Tao. Itea. Tmo. Two.

Tim Tim Rinwaxrr wtz, Vau 5 4 1 2 #5 A e
uii(24 :ii) (Utert S*txirq (i .9) (C) (C VC (F) (FI, (Fi

I Stan~ 6 . 6 1! 145 as :2 ;Z? 187
S3 5 3 A' 4 2-9 18 149 S5 64 Uv L85
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TAML 5.6

FIELD DATA FOR TEST 6
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TASEL 5.6 (continued)
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TABLE 5.6 (continued)
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TABLE 5.5 (continued)
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TABLE 5.6 (cantinued)
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TABLE S.6 (continued)
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TABLE 5.5 (continued)
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1ABLE 5.6 (continued)
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TABLE 5.6 (cont:inuea)
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APPENDIX Q

ITAS STANDARD OPERATING PROCEDURES FOR
DIOXIN AND FURAN ANALYSIS

The documents contained in this appendix are the detailed operating
procedures used by the analytical laboratory during their analysis of the
samples collected during the Verification Test Burns at NCBC. This document
was reproduced from the best available copy. Due to poor legibility, the
legibility of the microfiche editions is also poor. Persons requiring the
information contained in this appendix may write to the technical libraries
listed below to obtain photocopied versions of the appendix. A nominal
charge will be levied to cover reproduction and archival costs. Please be
prepared to provide the following information:

Report Title: Full-Scale Incineration System Demonstration
Verification Test Burns at the Naval Construction
battalion Center, Gulfport, Mississippi:

Report Number: els-tr-88-61, Volume: II, Part: 3, Appendix: P

Send inquiries to:
Technical Library
Engineering and Services Laboratory
Tyndall Air Force Base, FL 32403

or Technical Library
Idaho National Engineering Laboratory
EG&G Idaho, Inc.
P.O. Box 1625
Idaho Falls, ID 83415-2300

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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Appendix Q, Exhibit I

SOP No.: EM. I

PROC• £ (•Data Revised: 1-15-86

___________________________ -Revision 3Q.: 2
Title: Extraction 1'thiod Approval: _.___, _._____

for Saoils and Sedients
Page of A

I
/

1.0 Summary of Meteod

1-.1 Soil and sediment sam-7les are jar extracted wit. a met~anol/hexa-emixture after initaI s"ikiig "wit) 27c; 4-zJ,7,3-.c:D an3 I--c., "
Extracts art filtered and c~nrentratr 1, -aarivon for sGec;•a.
cleanup steps.

2.0 Reagents

2.1 Soiking standard solut'ons; for isc-er s-ec-f•c analysis sar-=:es
will be spiked wi:. "12

1 -2,,7-Tc:D inte"nal stancari at a
c:ncentration m 500 ag/•I ano ;'C 4-2,3,7,a-TCZ0 surrogate a:
at a concentration of 100 ng/,l, bot.• in the sa--e Iscoc•ane so1n',n.
For t.tal dloxin/furan analysis tte samo." wl'l ýe szikei •.i.
the isomer soecific spike plus a solution w*nc, czn:aans
Penta C•, Penca C.F, fexa =D, Hexa C:F, Hec:ta 0D, Me:-z '.,
Octa CO, and Octa C:F, it a concentr3:ion cf 5:C ngq/i ana 117
in tihe name isooctane solution.

2.2 Sadlum suVfa:e; ACS, granular, annyarous.

2.3 Acet:ne; technical grace.

2.4 Methylene cllorýde; pes:ticde quality or c, "va- e.

2.5 Hexane; ;es•icce uail:'! :r eciva en:.

2.5 Methanol; ;est:c-de quality or ecuivalent.

2.7 7cluene; ;estlcide qualtt, or equivalent.

'.0 Cautions

3.1 Samnples received for this :r-narat3cn prccaurre an rf unk•own
conosltion but nay be =otanttaliy car.inosenic, -utgemnic, ::xt:"
or in otter ways hazarcous.

700



SOP So.: EN.I

Page L. of A

3.2 It is mandatory thiat t7e Initial weighing of the samoTes, adaition
of isotcoica!ly labeled Z,3,7,3-TCDO, and mixing of thie sample
be Perforlrd inside the designated dioxin hood in the high Ma•.rr
laboratory.

3.3 Peronnel involved in this sample preoaration procedure should
be thoroughly familiar with laaoratory SOPs on the processing
of high hazard sampls.

4.0 Glassware

4.1 All glassware used in extraction and cleanuo :rocedures is solvent
rinsed before use. Th-e solvents used art acetone, toluene, net.nyle.ie
chloride, and hexane (in this ort.er). Allow to air dry In a
hood.

5.0 Equipment and Materials

5.1 Electrical platform shakers

5.2 240 ml afmer-colored glass Jars wit.h 'ef! n-lined screw coos

5.3 Three ball macro Snoy~er column

5.4 HO0 ml evaooraive flask

5.5 10 a] graduated concentrator tune

5.. N-V'IAP - concentration device

5.7 Glass funnels, short stain

5.3 Fflter pacer, W.at=an No. 4 or equivalent

5.9 Analytical balanct

!.10 Stainless steel spatulas

5.11 Glass WelIces; 1/1! Inch

5.0 Samcle :Axtr~ctlan

6.1 Pr•par desigmed dioxin hocd as instrJctad In laboratory SOCP
for procassing high hazard sa= Tes. This includes obtaini•nc,
2prparing, and labsling ite requis•,te nrbner of 240 ,n1 amer-color*
gl4ss Jar3.

6.2 Transfer 10 gramis if the soail or sediment (w.t weight) to a
t•ar! 240 al Jar. (" 0.5 grims weiqved to 3 s;niftcant f•gu,.W.
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Pue 3 of 4

6.3 Saike the sample with IC0 •l of soiking solution, adding the
solution at several sites over the surface of the samoie.

6.4 Add 20 grams of sodium sulfate. Stir the •ixturs thorouglly
with a stainless steel scatula. Note: Extremely wet samples
may require centrifuging to re.ove water teforv addition of
soditum sulfate. The liquid will ýe analyz:d as a water siamle
(see water metlod).

6.5 Allow the qixture to stand for 2 Sours, mix t"ormughly with
soatula and allow the isixtur to stand for an addit~onal 5 o1uri.
At the end of this : ive, lix the sa..oie agaIn, ensurir.g tha:
no lumps are present.

6.6 Add 20 ml of methanol, stlr and add 1.50 ml of hexane.

6.7 Place the extraction Jar In tme platforn shaker and smake fir
at least 3 hours.

6.8 After the 3 hour shaking oeriod, remove 1ars an( and t'e solids
to settle I.efort p•ceeding.

6.? Into the too if a -0O l KO flask fitted with a 10 -0I ;r3aua'ed
concentrator tute. Insert a glass funnel containing ;hat:an
NIo. 4 filter -aoer (or eauivajent) rInsed with Mexane.

6.0 Carqf.'lly decant :t!e extrict frtrm t.e Jar througf t:.ý lias:
'unnel.

5.:: Rinse the inside of thge Jar arc comntnts ,it,9 4exane tlior':uvnl'
at least 3 ti,-ms and add tnese rlnslngs into t.e ;lass f'nrel.

j.,2 After c:mlettnq t,.e 3 -nilmqs and allowinm these to ?liter
t.9muqn the glass unrel, cour 10-15 ml of ýexane Into :he V 'irea
and allow this to filter througn.

6.13 Remove glass funnel fr-.m too of KO flask and aid j 'ncm 2f ;:ass
helices. Insert a three tall -macr.• Snyter :olumm iIn :4o 3f
KO flasx.

6.14 Cznca•ntrit tne qxtrsct volume ta scorix!i-atelay 1 •! .jsig staam.

5.:6 Re-cve trie concentrateon :tie f?-t not:orm, of � flask. Rinse
Inside of C flasdk wit. s-ai amounts of hexare and allow tilIs
to r-in into concentrator ttOe.

6.16 ;ecuce solvent volw,, to acor~xiately 'il with •-EZAP c~nmc1triton
device and :r-tc~ed to i:or'or'a:a tCenMuD Wrcceaure.
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SOP No.: L-.1

Page 4 of 4

7.0 %Cleanup of Glassware

After use, glassware is solvent rinsed with toluene and nethylene
cIloride. Wash with deter-ent and rinse with copious awounts of tao
water and several portions of distilled water. P14¢c glassware in
oven and heat to 350*C for 30 1 nutes. Remove from oven wnen co=1
and store in clean environment.
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Appendix Q, Exhibit 2

STAMARD
OPCERAT1ING MP ,o.: M.2

PRO=-CUR.E Data Revised: .... _1-15-8_6,,,

Revision Mo.: 2

Title: Extraction .'it.'od Approval:___________
for Soil and Sedimnt
(Soxhliet •xtraction) Page 1 of 3

i.0 Summary

1.1 Soil and sedi,,e•nt samvl1s art extracted with .4enz.eee using
a soxhlet extraction -*t.hod after first spikirg with tVie
iooroprIate soiking standard solutlcn. Extracts are t.ýen
concentrated in prtparation for selected cleanup s:aps.

2.0 Reagents

2.1 Soiking standard solutions; fo- isomer soecfic analysis,
s~ales will be sloiked wit.h 1.i. .,3Z7.,34T7,84= internal stancar:
at a concentration of 500 ig/-,l and 32 C14-•,•3,7,3-TC"0 sur",Sata
standard at a concentration of ICO ng/ml , both in t.he same
Isooctane solution. For total dioxi•/furan analysls t~ge
samole will be spike with -i :te sozer solecific soiko plus
a solution whicl contains 11C - labeled Penta C1.0, en.ta
CZF, Hexa C:O, Hexa C"F, Heota CC^, Heota C)F, Octa C0O and
Cetia CF eachit a c¢ncantrition of 500 ng/,nI and all in
t.1e same isooctane solut'on.

2.2 .enzene; pesticide quality or equivalent.

2.3 Acetone; tacc.inicl grnde.

?..4 Toluene; ;esticide quality or equlvalent.

2.5 ftvylmne :.Vlorlde; ;es:,cide quality or equivalent.

2.6 Mexane; pesticIde quality or tquals'ant.

2.7 St1ca3 Sel; type 610, E- r-eagent, 10-2Z2 i'sh, or equivalent.

3.0 Cautions

3.1 S•mnoles recr-ived for t.!lis or.naraitton jroc!-iuri ar" o, ,,.-kcun
comositton but iay be :otentially cartnogenic, tutagenic,
toxic or in otler ways hazartous.
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SOP M.: E4.2

Pae of 3

3.2 It 1s mandatory that the initial Weighing of the sibmles.
addition of isOtopic3lly labeled Z,3,7,3-TCO0 and mixing
of the sample, be performned inside the designated dioxin
hood in the high hazard laboratory.

3.3 Personnel involved in this samle precaration piocedure should
be thoroughly familiar with laboratory SCPs on the processlIng
of hign hazard samples.

4.0 Glassware

4.1 All glassware used In extraction and c!eanuo prot t..r rs is
soivent rinsed before use. The solvents used a"t aceton-,
toluene, methylene chloride and hexane (in this order). Allow
to air dry In a hood.

5.0 Materials and Equipment

5.1 An•alytical balance.

5.2 Stainless steel spatulas.

5.3 Heating mantle wit.4 temperature control.

5.4 Glass soxhlet system wtth glass himnbe..

5.5 Three ball macro Snyder column.

5.6 500 a] evaporative flask, round bott=m.

5.7 Boiling teids;'S mm glass.

5.8 Glass wool.

5.9 Teflon sleeves.

5.0 Metiod

6.1 Prs.are designated dioxin ý,ocd is instr'jctad in labori=try
SOP for pmrcvs.:ng hlgn ha:3rl s.z'roles. Obtain. pricarv
and latel t•e requisite number of soxniet systems.

6.2 Plac3 ;--I Inch silici gei In glass thimloe. Add 10 grams
of the sample on too of silica gel.

6.3 Salk* sample with 100 ul of the appropriate standard solution(s)
and add a vnall amount of glass Wool to the too of te ext.-ac:ron
vlimz1le.

6.4 Place ex:raction :hi,.b7e in the glass soxnIle extr:ac:or.
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SOP No.: Ev.2

Page 3. of 3..L

6.5 Pour acproximately 3S0 11 benzene into E00 ml round bottom
flask. Place flask in tite ,eat"ng -mantle. Add 15-ZO boiling
beads.

6.6 Assemble soxhlet system and use a teflon slieve on the flask
joint. Sacure to lab supoorts.

6.7 Adjust t.emperature of heating mantle to aooroxniately 80%C.
Bring benzene to a rolling boil. There should te a steady
dri; from the condensers.

6.8 Soxhlolt extract In the above manner for 16 hours.

6.9 Turn off heating mantle and allow to cool.

6.10 Remove condensers and allow the soxhlet extractor cramiter
to empty, then reove the soxhlet extractor from 500 mi
round bottom flask.

6.11 Insert 3 ball ,macro Snyder column Into the top of t.he 5-00 -l
round bottom flask.

6.12 Place S00 ml flask back into heating mantle and recuce ex:.-c:
volume of aporuxiimtaly 3 I.

6'.13 Transfer extract Into 20 -! scntillaton vial, rins-img
the SO0 m] flask three tJ'nries with sm;all amounts of ten:zne.
Add rinsings to 20 ml scintillation vial.

6.14 Place 20 ml vials into the I-:.Y'AP conc-ntrat'an device and
reduce voluma to anproxiataly 1 nil.

6.15 Proceed to aroaoriate cleanup ;roceduri(s).

7.0 Cleanuo of Glassware

7.1 After use, glassware is solvent rinsed vith toluene anc -ret~.yiene
chloride. Wasm with deter;ent and rinse •it:h cocious armunts
of tao watar and several =or•lons of dist"Ied water. Plac2
glassware in oven and heat to 3EV0 for 20 iinutas. .Remove
f--nm oven wnen cool and star-- in clean environ,,ent.
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Appendix Q, Exhibit 3

OPET'I"G SOP No.: E _. 4

P ,ta Revised: 1-1,-86

Revision No.: 2

Title: Extraction m•thod Approval: • • •-k- a
for Water j4 P

Page 1 of 4

1.0 Summary of Method

1.1 A one liter water samole (smaller amounts my be used) is extractec
with methylene chloride using a seoaratory funnel technique. Aftersamole Is solvent exc.'anged to hexane and concentraied, selected
cleanuo steps are perforr-ad.

Z.0 Reagents

2.1 Soiking standard solution-; for isomer soeclfic analysis samoleswill be spiked with 13C.Z,3,7• -TC0o internal standard at a
concentration of SO0 ng/ml and J'Cl 4-2,3 ,7,Z-TClDD surrogate s-andar!
at a concentration of OC0 ng/ml both in the same i:ooctane solut:on.
For total dloxin/furan analysis the samole will be spiked wit.n
the isomer scecific spike plus a solution which contains C-iace!ed
Penta COD, Penta CflF, Hexa COD, Hexa CZF, Heota COO, Heota C.F,
Octa CCO, and Octa C:F, at a concentration of 500 ng/ml and al]
in the same isooctane solution.

2.2 Acetone; technical grade and pesticide grade or ecuivalent.

2.3 Toluene; pestIcide quality or eculvalent.

2.4 Metylene c.hflrlde; pesticide quality or equivalent.

2.5 Hexane; pestlcide quality or equivalent.

2.5 Sodium sulfate; ACS, granular, anmydrous.

3.0 Cautions

3.1 SamInles received for this Pr-oaration crocedure are of unknown
comoosltlon but may be Dotentially carcinogenic. mutagenic, toxic
or in other ways hazartous.

7 7e. .r Jli.. .,
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Pase 2of .1

3.2 :t Is mnandator-y t:hat tle Inittai preparation of t~e Samtvles,
addItIon of lsotoolcally labeled Z,3,7,3-TC:0 and mixing or. Vie
samole, be performnea inside t."e desIgnated dioxin hood in Vie
high hazard laborato~ry.

3.3 Personnel involved in this sa=7~e premaration 0rmcedure snould
be :flor-ougnly fami~liar wiv lacaratory SCPs an :!-e praesst~nc
of ftign hazard samples.

4.0 Glassware

4.1 All glassware- uset 4n ex:ract~on andý cleanuo ;rncaurts 4s solvent
ri-nsea before use. The solvents usec are ac!tzne, toliuene, :retnylene
c.hloride and hexane (4,n t.',is orcer). Allow to a4'r dry In a noc

5.0 Euipment and Materials

5.1 Sevaratory funnels, (ZCCO --l) witM teflon stoac:cks anc :lass

stoppe rs.

S.2 SOO m~l eyvaorat~ve flask.

.3 10 ml grnduatec concentra::r tube.

5.4 hre Wal macro Snycer column.

5. -'Steam tat.??, wit'i c rc~tntrc r~lnc covers.

.5. N-EYAP - concen-:ratom devica.

.7Giass fuinnels, slor. s-en.

5.9 100C ,l gracuated clnes

5.10 Helltcss; ./156 imnc, glass.

6.3 Samole -. trac't`on

6.1 Prezare desicratec cloxin hood as ins:--jc:at 4n :aoratary :!C
for procasslng nigni la:art sarmles.

6.2 Att~ach? ssaaratry funnels, one for eacn sacmle, to iao succor-ts
In hood.

6.3 Attac~t .0C ",fl evaccratlo'n flasks, fitted witMI ~10n aricuatel
c~nmcntrat~or tuces, to lab succor-iz in nooo~7~l ufloer tne
sevaratory funrei.

6.4 Add i ncn of hielices t~ o -0il :oncgntratr :uce..
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Page 3 of 4

6.5 Plug the glass funnels witll glass wol and set them in the tzo
of t"e 530 ml evacoratvon flask. Pour sodium sulfate into tn,e
glass funnels to wit•in ½ tz I inc.4 from :te too. Wet sodium
sulfate with mothylene chloride.

6.6 Measure 1000 il of ,atar into the graduated clyinders and ;cur
this into the separatcry funnel.

6.7 Add 100 ul of spiking solution containing appropriate labeied
materials.

6.8 Rinse gradudted cylInder and samole bottle (if m'y) with 60 -i
metrfylene cihloride and add :o separatory funnel. Extrict samole
by shaking the funnel for 2 minutes. Caution: IVent se-aratcrv
funnel frequently dur~nr this ext-action.

6.9 If an emulsion forms, phase separatlon should we attamted using
glass stirring rod.

6.I0 Allow the methylene chloride extract to filter thr-uh sodium
sulfate-filled funnels into the KD flask.

6.11 Repeat steps 6.3 through 6.10 two morm t•res.

6.12 After the third etthylene chloride ex.r~c't has filter-ed t•rouch
the sodium sulfate. pour in an additional 15-ZO mi met.nylene
chloride and let thlis filter through into KO flask.

6.13 Remove seWaratory funnels from lab support• and discard wa:er.

5.14 Renmove funnels frvm KO flask and insert. the t.hrae ball .ac.--
Snyder c:luoms into the tcp of C flask.

6.1S Concentrate extract vale,-A to avprmximately 3 -n1 using steam
bath. Remove KOl aocai-atus from steam .atn and allow it to ::oi
for 10 minutes.

5.16 Add 50 -il hexane to K3 flask and again c:nc2.trata extract volure
to ap;r-.ximately 3 ni using steam ba:t.

6.17 Remove conc-ntrntor tutes from .K ",ask. Rinse KD flask witm
small ainunts of hexane and allow Vis to drain into concnt-a-or
tuce.

6.18 Place conc~ntr-ator tubes in ,-EWAP ctrnc-n•tration device and
reduce volume to approximataly 1 mi.

6.19 Proc2ed to rquired cleanuo procedurm.
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7.0 Cleanuo of Glassware

7.1 After use glassware is solvent rinsed with taluene and metiylene
Ciloride. Wash with deter;ent and rinse with cooious amounts
of tao water and several par:ions of distilled water. Place
glassware In oven and heat :o 3SO°C for 20 i~inutas. Remove 1,-cr
oven when c:ol and stzre in clean envirnr•en:.
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Appendix Q, Exhibit 4

STAMflARDO•{TJ&'•'IM P 3 o.: 0 . 9 .
OPERAT1IGl

M.MUEDate Reyised: 1-15-86

Revision No.: 2

Title: Extraction ?)t.'d for Approval: ' OC1i -
Industrial Hygiene Samples
(To Include Amient Air, Page 1 of 3
XAD, Florlsil, Silica Gel
and Resin Traps)

1. 0 Summary

1.1 Industrial Mygiene samoles are extractad by soxhlat extraction.
Samples are spiked according to client request for analysis.
After extraction and cleanup, samples are analyzed by GC/MS.

2.0 Reagents

2.1 Spiking stardard solutions; for isomer specific analysis,
samoles will be soiked with 2-2Z,3,7,8-TCCD interial standard
at a czncentration of 500 ng/ml and 3'Cl'4-2,2,7,a-TCrci0 surr:.a:e
standard at a concentration of 100 ng/ml, both in the same
isooctane solution. For tztal dioxin/furan analysis t.e
sample will be spiked with the isomer specific spike plus
a solution wnich contains C - labeled Penta CZO, Penta
COF, Hexa CZO, Hexa CZF, Heota C=OD, Heata C=F, Oc:a CD: and
Octa CVF eachi at a ctncentration of SOO ng,/ml anu all in
teh same isoactane solution.

2.2 Silica gel, type 60, E. reagent, 70-2I0 •esh, or equivalent.

2.3 Acatone; technical grade.

2.4 Toluene; pesticide quality or equivalent.

2.5 Methylene chloride; pesticide quality or equivalent.

2.5 Hexane; pesticide quality or equivalent.

2.7 Benzene; pesticide quality or equivalent.

3.1 Cautions

3.1 Samples received for this precaratlon wracedur-e are of unknown
ccmuozition but may te potentially carcinogenic, mutagenic,
toxic or in other ways hazardous.

•e..±-. C •.--

~ .31 1: u-sccri Crmv- o.Tnn --a". 372 7
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3.Z z t is mandatory that the initial weighing of the sairoTes,
addition of isotoaically labeled Z,2,7,3-TCOO, and mixing
of the sa=rle be peror re inside the designated dioxin hood
in the high hazard laboratory.

3.3 Personnel involved in this samole preoaratlon procedure sncula
be thorougnly familiar with laboratory SOPs on :Ve pr:casslng
of hign hazard samples.

4.0 Glassware

4.1 All glass'war! used in extraction and cleanuo procadurss is
so•vent rinsed before use. the solvents used arc acetcne,
toluene, methylene chloride and hexane (in this order).
Allow to air dry in a hood.

5.0 Materials and Equi;4en:

5.1 Glass soxhlet systerm with glass thimroles.

!.Z Heating mantles with tanperatLre c:nt.-l.

5.3 Three ball macro Snyder colu"ni

5.4 500-m7 evaporative flask, round bo::zm.

5.5 Glass weol.

5.5 Boiling beads; 6 =n glass

.7 20 =1 scintillation vial.

.. 8 4-•VAP; concentration device.

5.9 Teflon sleeves.

6.3 Method

6." Proenar-e dioxIn hcod as ins.:-jc-ad in latorat:ry SOP for pr-ccas'-ing
hign hazzrd sarmole. This incluces obtainina, 3re:ar'nc ana
laceling tie recuisite numcer of soxniet sys-.ams.

6.2 Place 11-1 inch silica gel in a glass ext-ict~in ti-ole (one
per sample).

6.3 Carefully transfer each luf or fr.nt section of r"sin into
an extractlon thii=vle. The tackuo sect-cn of the rosn traos
are to be held until after analysis. If there- is no dioxin
found in the front section, the backuo secticn can te disczr-aec.
fowever, if dioxin is found, t.te backuo section njus: be analvz-c
to check for breakthrougn.
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6.4 Soike samole with 100 ,L! of ".e appropriate standarl so7ution(s).
Add a small amoun: of glass wol to the top of the ex•action
thimble.

6.5 Pour approximately 350 ml benzene Into 5C0 ml round bottom
flask. Place flask in the heating mantle. Add 15-ZO boiling
beads.

6.6 Place extraction thimble in the glass soxhlet extract.or.

6.7 Assemble soxhlet system and use a teflon sleeve an tie flask
joint. Secure to lao supports.

6.8 Ad.ust temoerature of heating mantle to approximately 80C.
Bring benzene to a rolling boil. There should be a steady
drip from the condenser.

6.9 Soxhlet extract in the above manner for 16 hours.

6.10 Turn off heating mantle and allow to cool.

6.11 Remove condensers and allow Vie soxhlet extractor chamber
to eanty, then remove tne soxnlet extractor from 5CC ml
round bottom flask.

6.12 Insert three ball macro Snyder column into the tzo of SOO m!
round bottom flask.

6.13 Prewet the Snyder column with methylene chloride. Place
SnO ml flask back into heat.ng mantle and reduce exzrac:
volume to approximately 3 mi.

6.14 Transfer extract into ^0 mi scintillation vial, rinsing
the S•O ml flask tree t,,mes with small amounts of benzene.
Add rinsing to 20 m• scintiilation vial.

6.15 Placa 20 mi vials into the ,f-EYAP concentration cerice and
reducas volume to a;proxim•tely 1 mi.

'6. 6 Proc~ea to appropriate cleanuo procadurp(s).

7.0 Cieanuo of Glassware-

7.1 After use, glassware is solvent rinted with toluene and mntnylene
chloride. Wash with detearent and rinse with copious amounts
of tap water and several portions of distilled water. Place
glassware In oven and heat to 300°C for 30 minutes. Remove
from oven when cool and store in clean environment.
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I IN27 ZNA7:CNALT7ZC=.1.;-CLCG7
EChC;LC2.r Id Sap No.: Ip-A

STNARD OPERATING PROCZDURE Date Revised: !T-

Revision No.: .

Title; Z,3.7,S-TCZO Analysis Approval: '74.is(f
Procedures by Multiple Ion
Dettection (MID) High Resolution Page I of 7L....
Gas C-4romatography/High
Resolution Mass Spectrometry

1.0 Introduction

1.1* This is a qualitative and quantitatlve (high ro.solutlon) GC/(hit,.
resolution) MS analysis specific for tne Z.J.,7, isomer of :etrac.lcrod.-
benzo-p-dioxin using selec:ed ion monitorina. A sample is spike,
with isotooically labeled 12C12-2 !,7,S-7CZD as internal standari
and with 3 7 C14-2,3,7,,-TCZD as surrocate. Quantltaton is based
on the response of native TCZD relative to the internal sandard.
Performance is based on surrogate standard rtsul',!. Percent
recovery of the i3/SURR mixture Is based on the G0/MS internal
standard.

2.0 Safety

2.1 Samoles are sent to IT Corpora:ion from suscectec or known hazar•c.-
waste sites. Sarmles are to be handled from receipt to storace
by qualified per-sanel only. Analysts must have a worXirng knowied_:e
of safety protocols and be adept at safety proccures. GC,'MS
instruments must be equipced wit.h vapor contamina:ion trzos on
the caoillary split and sweea vents anc# on the rcugh pump efflue!it
lines prior to use (see Safety SaP).

3.0 Set-UJp and installation

3.1 Install a 60 meter, 0.25 =, ID, fused silica _P212,1. 0.20 micron
film thickness caoillary column. Set the heac oressure :o acorox..r.aei..'
DO to 25 psi and the split and sweep flows to 20 mli/min and a rnl/mn

resnectively.

3.2 Create a reasonable 10,000 resolution tune, for m/z -131 for PFK.
Ad.ust the z•ero ac:or'ing to the instrvanent m-anufactur.ers succested
settings. Set the pre.z4 sensitivity to 10-6 ans/volts. Calibrate

the instrument before every sample.

3.3 Establish the following MID descriptors:

2! Zlracwcn C rve.- Kxr =rE. 1jn~.~e="e2~. .4 1~~-:
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3.4 Set thie GC Conditions as follows:

Injection Port. Temp2501
Separator Temp 2600C
Initial Temo 700C
Initial Time 4 miitn
Ramo Rats I. ZO¶/mim
Tema 2 2000*C
Hold Time 2 0 minl
Rama Rate 2 44C/min
Temag 3 ZSO * C
Hold Time 3 5 Mlin
solit/swetp 85 sec

*Mold for at least 2 miin beyond the rvtention tirv of Vi~e last
isom'er of %4CM In the ;erf1ornaflce mixture.

4.0 Analysis

4.1 General Description

4.1.1 A five point calibration¶ comsistring of a ! ;g/-41, 1 10
pq/1Al, a 50 pg/ul.& a ICO ;g/ul, &no a 500 ;q/ul stimamri
must be run in tr~plicata Anid a l~r'ear rts;amse Cur"#@
genierated before sa" les Are amayf:ed. -,ýe 410 ^,q/v.d itamard
is analyzed at t~ne tevrinmrin of et. ei'flt Mour snift
to verify systeon e-~~~ac and confornilt/ to t'~e mull;olrit
calibration. Samuiles are receivei In !0 ul wolumvi and
require no fjrot~er ;reoarniot4n by Vis GC/MS5 lacoratiry.

4.1.2 CZMPOSITICN4 OF CCNczTN--,A7:CN CL:BRA,:C,4 :-cLkUT:CS

Solu-¾10i 'ia. Cone! -vr'ron of 37 /.:

1c2 37C,4  Zr2.1.7.

110 pq/ýIl 10 Pq1 u 1 10 ;q/ul I
2 10 ;q/ul 10 ;g/ul 10 ; q /.;l 1 .IC ,U
3 10 pqj'ul 10 pq/ -.I1  10 -q/U1 -,];g0
A 10 pq/ul 10 :o/ql -a1 0q Iv. i:0 P,
5 10 pq/UJ 10 pq/ul 10 9 /I.A I ~ SCO:qul

4.2 P-ocedur-s for C/ Analysis mtnisla C.&Ilbr~tcm

4.2.1 The SC condit!ons for all sanar~is, sm*&let and Vie

coluirmi per-or-'.ance -nixtur-v arq as szu4te im :c:,,cn 3.4.

4.2.2 Tur~e and c librata v!*~f imstnwrit is in szaa 2.2.
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4.2.3.1 0*taer-ane and document acceptable system performance
with the following criteria:

A. Five data points for each GC peak are acquired.

8. GC column performance -- The valley between
2.3,7,8-TC40 and the peaks reoresentIng
all other TC•O isomers mus: be resolved
with a valley 12S. Valley Z a x/y X 100
when y is peak height of Z.3,7,S-TCD0 and
x iz baseline to valley height.

C. Ratio of inteqrated ion current for m/z 220
to n/z 322 for Z.3.7,3-T=0 cust be > 0.67
and < 0.87.

0. Ratio of Integrated ion current for m/: .22
to 1/z 334 for 13CjZ-Z,3,7,3-TC0 must be
> 0.67 and < 0.87.

E. Res onse factor for 37Cj4-Z,237,8-TC30 relativeto 12r,12-2.3,7,8-,iC:0 Must ýe Wit.10n b 100.

of the mean value establishsed by trtlicate
analyses of the concentration 0l]bri•ion
solutions (section 4.1.2).

4.2.3.2 Remedial action !mst be taken if all of t.he criteria
are not met.

4.2.4 Using the same GC conditions that produced ac:etable
results with the perfor!.mance solution, analyze 2 ul of
#acl of the five concentraticn calibration solutions in
%action 4.1.2.

4.2.4.1 Repeat section 4.2.4 :,to timns to producs tri•,icate
data sets for eac,1 solution.

4.2.5 C.lculate the resoanse factor for 37Cl 4-T,3,7,S-TC:O and
for unlaboeled 2.3,7.3-TC30 rilative to •Ct.-Z,3,7,3-7C0:

RF Ax QjS
A., Qx'

wtiere A. Integrited Ion abundance (cor.ctad for native
contribution) of m/z 3423 for 3 7 C1 4-2.,,7,3-TC0O
or t"e sum of Intelrated fon abuncances of
min 320 and mIz 322 for unlateled Z.3,7,3 -TCO,

Ais a the sum of integrited atundances of TV: 3_,
and W/: 2-'4 for 1UC 1 -. 2.-3.7,3-7"CO,

* quantity of 1-2C.1 - 2,2.7,3-TC"O.

Ox ouantlty if unlateled 2.3.7,3-7C-3 or .177¢14-22,,,3-
TC". 1nJec:-t.
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RF is a unitless num-er; units used to express
quantities rus: te equivalent.

4.2.5 For both 37 C14 -2.3,7,3-TCZD and unlabeled 2,3,7,3-TCOO,
calculate the mean RF and its relative stancard deviation
(RSO) from tr,-1lcate analyses of each of the five concentration
calibration solutions. Variatlon of the RF calculated
for each comoound at each concentration level mst not
exceed 10Z RSO. If the five :rean RFs for each comoound
do not differ by .vre than * '0., the RF can be considered
to be indemendent of analy-ti uantity for the calibration
concentration range, ana the mean of the five nean RFs
shall be used for concentration calculations.

4.2.7 Fill out all necessary pacermork for the standarl calibration
QA/(C (see Oata and Records Manacenent section for -aceroort).

4.2.3 Plot the rvs:onse factor Ys ccncentration for t.e five

point calibration curve for QA/IC remor:inn.

4.3 Calibration before the start of each eight hour shift.

4.1.1 Inject 2 0l of the concentra:icn calibration solution
No. 3 (10 Pg/ul) to determine and docuent acceptaole
perfortranca for:

4.3.2.1 MS sensitivity - sional-to-noise (S/N) ratio
of > 2.5 for m/z 2547 and > 10 for ml: 222 for
unlaoeled 2.3.7,3-4C=. The ratio of inte-ratea
ion curre.nt for , Z/: 257 to ,n/: 222 should be
> 0.20 and < 0.4S. The ratto of intei•rted ion
current for n/: z 22 to -,/z 222 mus: be 0.i7
and <0.37.

4.3.2.2 Measured response factor for uniacaled 2-.1-.8-7=
rnlatlve to C1-2,2.7,3-.C0 Is withgin - 1O.
of the T,-an values estaoilsred (Section 4.-2)
by trip•icate analyses of tie concantration csllbra on
solutions.

4.2.2.: If bothl these critarla ar,? net, fill out the
bottom port:on cf :!e laily sift stancari for-!.
if tie RF ratios are_ w•imn 10. of the calibra:ton
averiqe. sanmles ,tay tnien :o analyzed. 1O0 '10T
UPCA7E the shift standard to tme re~onse "-7 '.
Use R;S;T only. If t.he 10. criteria are not
,,et. reanalyze the shvift standard. :f sWill
out of tounds, a new ,-ultlcoint ?Nst be run. Yu ti:on'-I:
,ay continue to te used for as long as th:e shift
standarls cnnfor" to :,iis -cr-terla. Xerox a
cogy of the daily shift standard for, for lnclusicn
with the shift standarl packaqes and an extra
cooy to be plac-. 4n the ins:r1mrent loaCook so
that sutseauent snif, stancari entries may te
-rnace on the sare for-n.
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4.3.2.4 Acquire s'.mole analyses. Samoles may be analyzed
following a sucCessful shift standard analysis.
Performance standards must be rerun within every
eligt hours. The injection procedure must be
carefully- adhered to avoid cross contamination.
If the background of a sample analysis remains
high towards the end of an acquisition, the
column should be baked out for an extra period
of tim to avoid possible chromatcgraphic car-yover
into the next sample injection. Septa should
be changed after aoproximately 40 injections.
C.apillary injection ;ort liners should be cleaned
or exchanced with every other seotum change.
Good sense and experience prevail.

4.4 For all injections, a hot needle Injection technique is used.

4.4.1 Injection Technique (Hot Needle) - The syrince must be
thoroughly cleaned between injections to avoid cross-contamination.
Remove the plunger between injections and wipe it tVorougnly
with a Kinwipe. Rinse the syringe with ten to fifteen
full syringe volumes of hexane solvent wash. Reolace
the solvent wash with pesticide quality hexane daily.
Work the plunger up and down in the syringe barrel to
reduce excess hexane wash. There should be aporoximately
0.5 zl of solvent left In the syringe barrel following
this final rinse.

4.4.2 Oraw back the plunger so that there are about 2 gl of
air in the barrel. Oraw 2.0 gl of samole Into the needle.
Usually to get a total of 2 ul of samole, it is necessary
to pull the plunger back aoproximnately 1.2 0L. The saemie
should be drawn up into the barrel and the amount conflr",ea
to be 2 ul. If It Is not, the sample should be expelled
and process repeated.

4.4.3 After getting 2.0 ,iT of samale into tne barrel, insert
the needle into the inlector port. ana wait 6 seconos.
Rapidly make the injection.

4.4.4 After making the Injection, rt-move the needle as ouickly
as possible. As soon as the injection Is made. start
the GC.

4.5 Identification criteria for native Z,237,,-TCJO.

4.5.1 Retention tim (at nax•num peak height) of the sanvle
comronent must be within 3 seconds of the retention tIme
of t?,.e 12CZ-2,3,7,2-TC7I. Retentlon times are rpouired
for all chrarnatogrim, but scan numcer-s are ootlonal. These
paramters snould be printed next : the appropr.ate teak.

719



SOP No.: IP.4

Page 7 of 7

4.5.2 The integrated ion currents detected for m/z 257, 320,
and 322 must maximize simultaneously. If there are peaks
that will affect the maximization of quantitatton of peaks
of interest, attempts sh~ould be mace to narrow the scan
window to eliminate the interfering peaks. This should
be revorted on a separate chromatcgram.

4.5. 3 Relative abundance of m/z 257 to ml-. 222 should be > 200.
and < 45..

4.5. 4 Abundance integrated ion counts detected for m/z 220
must be > " and < 87. of integratad ion counts detacte-
for mlz 32ý.

5.0 Celiverabies

5.1. Each sample Opackage" mus: include t'e following:

a) RIC
b) Comalete quantitation report. (input area and scan no. --anuai.v

If missed)
c) EICP of m/e 222; m/e 2•4; m/e 323
d) EIC? of 320; 222; and 257
e) Quan (220; 322; 257; 5 scans) The center of :ne 5 scan wincow

is the retention tire of 1-C1 2 -2,2,7,3-TC-0D
f) EICP of m/e 316; i/e 218
g) A standard package includina all of (a) thrcugh (g) plus

an attac:ed copy of the TC:6 calibration s;-=ary

5.1.1 See Data ana Records Manage.ment section for tatn.9 renor-
deliveraoes.
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TEBC-ANCzLOGY
Co~ "-0NSOP No.: 1P. 5

SADR SZTIG PROMM~. Date Revised: 11- I2-86

__________________________Revision NIo.: 0

Title: Total PCflO and PCflF A4proal: ,,A ~ ~ I
Congenter (074-C18) AnalysisJ
Procedures by Multiple Ion Oetetctlo Page 1 of 12
(MID) High Resolution Gas1

C, tgah/ihResolutlan Mas
Spectrometr (HPGC/HRM) ________________________

1.0 Introduction
1.1 Based on the mequest for high resolutlon mnass spe-ctrometry of

different congener-s of dioxin and furan from tetra through octachiorn,
a modification of the procecures for the RCVA -method 8280 must
be emwloyed to include analysis for the following:
- Total tatrachloradlbenzofuran (TCO-F)
- Total pentachlorodibenzafuran (PeC'F)
- Total hexachlo1-odibenzofuran (HxCflF)
- Total hevtachlorodibenzofuran (XC:F)

Total octacilorodibenzofuran (OCCF)
-Total tetrachlorodibenzodioxin (TCO)
-Total pertachlorodibenzadioxin (PeCD0)
-Total hexacniuorodibenzodioxin (HxCf0)
-Total heptacmlorodibenzodiaxin (H0c0-)
- otal oct~aclorodibenzodlixin (0COO)

The analytical approach em~loyed by ITAS for t'e deteriirmatlom
of total dioxin and dibenzofuran is cons~derec semi-cuantttative
due to the lack of availability of alla dioxin and dibenzof`uran
Isomers. The standard analyzed each shift will consist of:

01oxins Oi be!4zofp-r!!m
13C-2,3,7,8-TCZO - lC-Z.3,7,8-TC-F
37C1-Z,3.7 ,8-T=Dl 13r.-1.2.3,7,3-;eC;:F

1!C- 1,2,3,,7,3-ieCCO
12C-,2,.4,,7,-4CCO ,2,a-TC:F 3i~C3
2. x7,a-rC:"4
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1.Z In order to effectIvely scan for all of the required masses and
maintain adequate sensitivity, four grouos within each run must
be monitored. Group t1 will consist of all the tetra dioxin
and furan isomers, includina their 12C-labeled conceners, as
well as penta dioxin and furan isomers, and their -2--labeled

congeners. Group #2 consists of penta native and 1 2 C-labeled-
furan and dioxin. In addition to the penta isomers, t.e hexa
isomers are monitored for bot.h dioxin and furan (native and 1 2 C-iabeled).
Group #3, in the same manner, =onitors the hexa and *eoza compounds
as does Group #4, ,mnitoring for heota and octa isomers. Groups
moniIor for those isomers which overlap; for examole, scme tetra
isomers elute after the earlier'penta isomers.

1.3 Perforrmnce of the system is based on surrogate standard results
for every sample.

2.0 Safety
2.1 Samoles are sent to IT Cor~oration from susoected or known ha:ar•cus

waste sites. Saonles are to be handled from receipt to storage
by qualified personnel only. Analysts must have a working knowlecoe
of safety protocols and be acept at safety pr-oceoures. GC,'M-
instruments must be equipceo with vacor ccntamination trios cn
the capillary split and sweea vents and on the rougn ;u= effluent
lines prior to use.

2.0 !et-Uo and Installation

3.1 Install a fused silica 08-5 colurm (f1i1m thickness, 0.25 um;
column dimensions, 2`0 ,eter x 0.253 rTn). Set :=e head oressure
to acoroximately 20 psi and t.e split and sween flows to "0 mi/-•n
and 0.02 ml/min respect.ively.

2.2 Create a reasonable tune with PF< for demonstrat- '11,O000 res cvrno
power or better for mass Z21. Adjust t.le zero ac:zraing to :ne
instr•ment manulact:urers suqqes:ao set:ing.s. The sensitivity
of ttýe preamo is set it 10-6 amos/volts. Calibration of tie
instrument is performea tefore .eacn r-un. Hari ccoies of calibract-Cns
will be included as deliveranles.

3.3 Esza-blish groua descr-ptors using the following -arrr:etarc:

Total Scan Time: 1.02 seconds .er Grnuo

Cali ,ass ;ange: Depends on Grouo range.
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3.4 Set the GC Conditions as follows:

Injector Port Temp 00C
Separator Temp 300°C
Initial Temperature I (deg.C) 70
Time 1 (mins) 1.00
Rate 1 (deg. C/min) 15.0
Temperature 2 (des.C; ZC
Time 2 (mins) 0.00
Rate 2 ('deg.C/min) 3.0
Temoerature 3 (deg.C) 280
Time 3 (rins) 8.00
Capillary spl•t/sweep 90 sec.
Solvent Delay 3.5 min.

4.0 Analysis

4.1 Genera' Description

4.1.1 A five point calibration consisting of a I pg/u', 5 Pg/u0,
10 pg//ul, S• pg/ul, and 100 pg/lI standard must be run
in triplicate and a linear response cur-ie genernted
before samoles are analyzed. The 10 0g/ul standard
is analyzed at tie beginning of eacl eight hour snif:
to verify systam per-ornance and conformity to the multipoin:
calibratlon. Samples are received in EO a] voluires
and require no furtfner preparation by vie GC/MS la.oratory.

4.1.2 The concentrations of all cc=onents of *,e total szancard
are as follows:
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4.2 Procedures for GX/?S Analysis Initial Calibration

4.2.1 The GC conditions for all standards, samoles and the coluwm
perforancd mixture are as stated in Section 3.4.

4.2.2 Tune and calibrate the ins:rument as in step 3.2.

4.2.3 Analyze 2 a&l of each of the five concentration calibration
solutions in section 4.1.2 for dioxins and furans.

4.2.3.1 ReoeAt section 4.2.3 to tirmes to product trtpltCa3
data sets for eac.1 solution.

4.2.4 Calculate resoonse factors for eac, c=, ound in the standard
relative to Its respective I'C congener.

Calculate all of the labeled materials versus 12C-7,'.

RFA•a X Ois

Where Ax a integrated ion abundance (cori-,c:ed for native
contribution) of m/e 3Z8 for 3 ýC1 4 -z.3,7,8-7C,
or the sun of Integrated Ion abundances of
Fnaracteristic Ions for ,,e unlaceled concenerso

Ais - the sum of Integrated ion abundances of carac-e.rs:4c

ions for the labeled congeners,

Ols-a quantity of labeled conmgenert,

Qx a quantity of toie unlabeled dioxin or fran
congener or 27C1 4 -z,3,7,Z-TC:O lnjec:ed.

RF Is a unitless numoer; units 'isad to exoress quantities
must be equivalent.

4.2.5 For both 37C14 -2.3.),8-TC=0 and ,nlabeled dioxin or furin
congeneri, calculate t.e mean ;F and Its rtlative stancart
deviation (RSO) frzm tri~licate analyses of eacn of vie
five concentration calibrat:on solu:tons. lariatlon of
the RF calculatad for each conmocurd at eacm cncentraticm
level must meet t?-e following criteria:
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37 ci 4-,3,7.a-TcO
not to exceed o:0 LM

TCO and TCF

PeWOO trough OCZ
not to exceed :0 RSOPeC•F t~rougn7 CC.F

If the three wean RFs for each comcound do not differ
by =are than the amount S~ecified acove, tie RF can
be considerod :o be indecendent of analye ouani:ty
for the calibr3tion concentration range, ind tn* m-ean
of tite thre mean RFs snall be used for czncentra:iao
calculations.

4.2.5 Fll out all necessary pacer'wrk frr the standard for tne
standard calibration piCC (see Ca:a and Records Managenent
section for paperwart).

4.Z.7 Plot tne resoonse factor vs. concentration for :he five ;ont
calibration curve for CA/IC repor-ting.

4.3 Calibra:ion before the sart of each eight hour shift

4.2.1 Inject. 2 Li of thle concentration callbratlon solution 0Z ".O o;-j:)
to determine and doctiýn-t acc:-table ;erlormance.

4.3.1.1 MS sensitivity - signal-to-noise (S/N) ratio of >
10 for all cnarac:eris:ic lori-.

4.3.1.2 Ieasured -esccnse factor for unlabeled dioxin ari
furan coingeners rel•a:"Ie to tre acorOrlately 4'a-q€eL-'C-€t=ound Is wit-ln i rscrm',d limitS of tvle 'e*n
values estaolis,.ed (ýec:lan A.Z) ty tri:licaia ana,yles
of Vie concentration callbratlon solutions.

4.3.1.3 If both thete criter-a ae me, satreoes nay :..en
be analyzed. CO 407 UPFA72 toe snift s:ancarl to
the resconse 7s:. Lf :-e :r-tar, a areo eot o:e
rtanalyze :te snift s:-incar-'. :f st1i out of tourcs.
a new nultI:oint .-us: be r-in. MIult:colnts may c:':ývne
to t*e used for as long as tre :nift stancarz: conror"
to t:.gs criteria.
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4.3.1.4 Accuire sample analyses. San~les =ay be analyzed
following a successful shift standard analysis. Standards
mu~st be rerun within every elont hours. The injection
proc'scure must be carefully acnerto in order to avoid
Cross contamination. If theo background of a san~le
analysis remairts high towards thte end of an acc~uisitam,
the column smould be baked out for an extra period
of time to avoid possible ch!rcn~atograpnic carrycver
into tie next sample in.4ection.

4.3.1.5 Septa should to ctanged after approximnately 40 Inject~ons.
Capillary 1n.~ection port liners snould ;e cleaned
or excnanged with every other se~tum chlange. Good
sense and experience prevail.

4.3.2 At eight hours from th!e in~ec~ton of the standard (4.3.1).
the tune@ is over.

4.4 For all injections. a hot needle Injection technicue is used.

4.4.1 In4,ectlom Tecmniaou (Mat Needle) - The syringe m~ust be thoroughly
cleaned between in~ections to avoid cross contamnination.
Remnove the plunger bet-ween Injections an wice it t."oroucniy
with a Kirwice. Rinse the syr'nge with ten to fifteen full
syringe volures of hexane solvent wash. Reolace the solvent
wash with pesticide quality hexane daily. Work the plunger
uo and down in tte syrirge barrel to recuct exctss hexare
w~sn. There should be acoraximately 0.5 -Al of solvent left
In tie syringe bafrrel following this final rinse.

4.4.2 Draw back the plunger so thtat thýere are about Z ail of air
in th1e barrel. Craw 2.0 ýtl of san~le into vie netedle. Usually
to get a tztal of 2 ýtl if sampole, It is necessary to pull
thet pluniger back acorox-rateiy 1.2 uil. T'he samale snould
be draw" up into tie barrel and thie amount confir-wed to :e
2 LAI . If It is not. tl~e saniole srould te txrelled and pr-.cess

reted.

4.4.3 After drawing 2.3 uLl of samle Into theba* e press s. r.
on GC (shuts off :ure for 90 seconds and te~oims $C'M r-:r~nl
Insert the meeile Into the injection -ort. wait 1.0 seccnos,
and rapidly make tVeine :on

4.4.4 After making Vhe im4,ection, remve th!e ieedle as quickly as
possible (2 stconds).
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4.5 Identification Criteria

4.5.1 Integrated ion currents detec:ed for all thrve c.iaracteris:ic
ions for each class of compounds must maximize sivulu.3neously.

4.5.2 The integrated ion current for a]' Ions of Interest mus: be
at least 2.5 times signal to noist of background.

4.5.2 The integrated ion ratios of the thrve charac:er'stc ions
of eachi analyte grouo mus: be witnin * ZOZ of Vi~e tnearet~cal
ratio of th.e compoound.

5.0 SET OATA AND RECCROS M.ANAGFEYENT SE70TIN FCR EXAMPUiS OF ALL PAPERWCRJK
NECE•SARY FOR CI'MP1'_TE REORTI:'G OF GC,'MS OATA
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APPENDIX R

U.S. EPA CLP REQUIRED DETECTION LIMITS

The document contained in this appendix was published according to their o•.:n
internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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USEPA CLP REQUIRED OETECTICOd LIMITS

DETECTIONI 
DETECTIONCONSTITUENT LIMIT CONSTITUENT LIMIT

M4ETALS 
POL.ThUCLEAR AROKATIC NVDROCA48ONS

ARSENIC 10 ppb BENZO(a)ANTHRACENE 10 ppbSARiLHq 200 pp, IENZO(a)PYREpiE 10 ppbCADMIUM 5 ppb IENZO(b)FLUORANTHENE 10 ppb
CHOIM10 P~b CHRYSENE 10 ppbLEAD 5 ppb 018EVZO(a,h)ANTHRACENE 10 ppbMERCURY 0.20 ppb FLUORANTHENjE 2.2 ppbNCXEL 40 ppb INOEXO(I,2.3.cd)PYRENF 10 ppbSELENIIus4 5 pp

SILVER 
10 ppb PESTICIDE/PCI/HERSICIDE

BASNURLAISTOXAPHENE 1 ppbB A E i E T R L / C I SP 
C I 1 0 1 6 0 .5 p p b*ENZIDIjgE 44 ppb PCs 1221 0.5 ppbIISCZ-CHILOROETHOXY)METMANE 10 ppb PCI 1232 0.5 ppbBIS(Z-CHLOROISOPROPYL)ETHER 20 ppb PCI 1242 0.5 ppb..........3

,
3
'-DICHLOROSENZIOINE 10 ppb PCI 1248 0.5 ppb2,1'-0ICHLORPOHENOL 

ppb Pea 125i. 1.0 ppb2.5-OICHLOPOPRENOL ppb PCI 1260 1.0 ppb2,
6
-OICHLOROPHENOL ppb 2,4-0 1 ppb3

.'-OICHLOROPENOL 
pb245- 

. p
4
,
6
-DINITwO~O--RESOL 

__ ,45T .?,
4
-OINITROPMEMOL 50 ppb VOLATILE ORCANIC SAM4PLING TRAIN (2)2,4'DINTROTOtuEhe 

10 pph METMYLENE CHL.ORIDE 5 ppb2-METRYLPHEROL 
10 ppb ACETONE 10 ppo3

-METHYLPMENOL 
p CARBON OISULFIOE 5 ppb4-METHYLPHEROL 

10 pp CHL~OROFORM 5 ppb4-NITROPHqENOL 
50 ppb 2-BUTANCUiE 10 ppbWIRSDMEHLMN 10 ppb 1,1,1 -IRfCI4LOROETHAN 5 ppbPHENOL 2.2 ppb CAR80M TETRACHLORIDE 5 ppb1,Z.3 ,5-TETRACHLOR0BENZINE pp ROMCDICHLCRONETHANE 5 ppb1,2, 4

,5-TETRACHLORC8ENZINE Prb DOIRCMOICHLCROMETMANE 5 jpb2,
3
,',5*TETRACXLOROPHEMOL ppb BENZENE 5 po2,

3
,4.6-TETRACMLCROPMEMOL 

ppb TETRACXLtCcE7HANE 5 pcb2.
3
,4-TR:CNLCRoPHENOL 

rp OLUENE 5 ppb245RCHOPMNL50 pp ETHYLBENZENE 5 pp2,4,6 -TRICMLOROPMENOL 10 ppb STYREN4E 5 ppb

DIXN/U~STOTAL XTLEWE 5 ppb

2378 TCDO 0.076 ppr cl) CHLORIDES0. 
p2378 TCDF 0.120 ppt0. p

TCDO 0.056 ppt SULIDIES1.
PeCDO 0.059 ppt . p
NX COO 0.040 ppt Boo ~HPCI0O 0.016 pptI p
ocoo 0.068 ppt Ccoo1~

TCOF0.120 ppt
PCOF 0.140 ppt
HxCWF 0.02,5 ppt
"NpWf 0.026 ppt
OCDF 0.007 ppt

(1) Actual Max. Lab Ottectfoqn Limits (2) In Extr~act

735



APPENDIX 
S

NARRATIVE AND SIGNIFICANT DATA SHEETS FROM
ITAS DIOXIN/FURAN ANALYTICAL REPORT

The documents contained in this appendix were published acco:ding to theirown internal style, which deviates from the Air Force Engineering ServicesCenter format. They have, therefore, been published without editing.
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EG&G

Summary of Method

One (1) XAD blank, eight (8) water samples, eleven (11) soil samples,

and five (5) MM5 composites were received 12/10/86 for the analysis of

both isomer specific 2,3,7,8-TCDD/TCDF and total dioxin and total dibenzofuran

congeners from.C1 4-C18 . The samples and a blank were spiked with an internal

standard/surrogate mixture containing either 50 ng 13C-2,3,7,8-TCDD, 10 ng
37 Cl-2,3,7,8-TCDD, 50 ng 13C-PeCDD, 13C-PeCOF, 13C-HpCDD and 13C-OCDD

(LRMS) or 0.50 ng 1 3C-2,3,7,8-TCDO, 37 Cl-2,3,7,8-TCDD, 13C-TCOF, 13C-PeCDD,
13C-PeCDF, 13C-HxCDD, 13C-HxCOF, 1 3C-HpCDD, 13C-HpCDF and 13C-OCDD (HRMS).
The samples were extracted and cleaned up using the EPA reference method

described in "RCRA Method SW 8280," revised September 1986. Extracts
were analyzed by either HRGC/LRMS or HRGC/HRMS operating in the selected

ion monitoring mode for enhanced sensitivity. Table 1 (Appendix A) is

a cross reference list of all samples in this project.

Sample Preoaration

Soil, Soxhlet - An aliquot of each soil and a sodium sulfate blank (10g for

LRMS or 25g for HRMS) were weighed into separate soxhlet thimbles. The

samples and blanks were spiked with the internal standard/surrogate mixture

and allowed to stand overnight for equilibration followed by a soxhiet extraction
with benzene for sixteen hours. The resulting extracts were filtered into

a KD flask and the volume reduced to approximately 10 ml.

Water - Approximately 1000 ml of each sample and 1000 ml distilled water (the

blank) were transferred into individual separatory funnels. The samples were

spiked with the internal standard/surrogate mixture, and then triple-extracted

with CH2CI2 . The resulting extracts were filtered into a KO flask and the

volume reduced to approximately 10 ml.

M45 - Train Samples -

a) XAD-Tubes + Particulate Filters

Each sample (the XAD tubes and the corresponding particulate filters) and a

blank (10 g silica gel) were transferred into separate glass soxhlet thimbles.
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The samples and blank were spiked with the internal standard/surrogate mixture

and allowed to stand overnight for equilibration, followed by a 16 hour- soxhlet

extraction with benzene. The resulting extracts were combined with the other

components of the train (b) prior to cleanup.

b) MM5-Condensate + Water Impingers + Probe Rinse

The entire combined volume from each sample and 1000 ml distilled water (the

blank) were transferred into individual separatory funnels, and triple-

extracted with CH2Cl2 . The resulting extracts along with the corresponding

acetone and hexane probe rinse samples were filtered into a KD flask and the

volume reduced to approximately 10 ml. These extracts were combined with the

corresponding XAD extracts from above. Table 1, Appendix A lists the samples

combined for each MM5 train sample.

Sample Cleanup
To aid in the removal of chemical interferences, the samples and blank were

cleaned up using dual column chromatography consisting of an acid-modified

silica gel column followed by a neutral alumina column. Detailed descriptions

of these cleanup techniques can be found in the EPA reference stated in the

summary section. Final extracts were concentrated to near dryness and raised
to 50 Vl with either isooctane for HRMS or 11 ng 13C-2,3,7,8-TCDF for LRMS.

GC/MS Analysis (LRMS)

Isomer Specific TCDD/TCDF - The sample extracts were analyzed using HRGC/LRMS

scanning in the selected ion monitoring mode for enhanced sensitivity. The

column used for this isomer specific analysis was a 60 m SP 2331 fused silica

column. Before acquisition of the samples, a seven isomer performance mixture

containing the six most closely eluting TCDD isomers was run. In addition,

a five-point calibration plot was run iP triplicate. The mean response factors

obtained from the fifteen point calibrations were used for all subsequent

calculations (Table 2, Appendix B). The shift standard, analyzed on the same

day as the samples, produced a response factor within 10% of the fifteen point.

calibration (Table 3, Appendix C).

Isomer specific 2,3,7,8-TCDF cannot be demonstrated because there is no similar
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column performance mixture for the furans; however, Rappe has shown that the

SP 2331 column is an isomer specific column for 2,3,7,8-TCDF. The reported
value for 2,3,7,8-TCDF is considered the highest amount of 2,3,7,8-TCOF

present. While this column may not provide complete separation of

2,3,7,8-TCDF from the other 37 ICOF isomers, the level of confidence is far
greater than with the D0-5 column and is considered to be state of the art.

Total Dioxin and Furan - The samples and blank were analyzed for total dioxin
and furan congeners from C14-C18 . The analytical approach employed by ITAS

for the determination of total dioxins and furans is considered semi-
quantitative due to the lack of availability of all dioxin and furan isomer
standards. The standard analyzed each shift consisted of:

Dioxins Dibenzofurans
13C-2,3,7,8-TCDD 1 3C-2,3,7,8-TCDF
37 CI-2,3,7,8-TCDD 13C-1,2,3,7,8-PeCDF
13C-1,2,3,7,8-PeCOD 2,3,7,8-TCOF
13C-1,2,3,4,6,7,8-HpCDD 1,2,3,7,8-PeCOF
13C-OCDD 1,2,3,4,7,8-HxCDF

2,3,7,8-TCDD 1,2,3,4,6,7,8-HpCDF

1,2,3,4-TCDD OCOF

1,2,3,7,8-PeCDD

1,2,3,4,7,8-HxCOD

1,2,3,4,6,7,8-HpCOD

OCDD
Response factors were calculated for each compound in the standard relative

to 13C-TCDD; the same response was assumed applicable to all isomers in each

congener group. A three point calibration plot was run in triplicate. The
mean response factors obtained from the nine point calibration were used for

all subsequent calculations (Table 4, Appendix 0). The shift standard analyzed
on the same day as the samples produced a response factor within 30% of the
multipoint. 37 Cl-TCOD, 13C-PeCDD, 13C-PeCDF, 13C-HpCDD and 1 3C-OCDD were used

to calculate the accuracy of the method.

The extracts were analyzed using HRGC/LRMS, scanning in the selected ion

monitoring mode for enhanced sensitivity. The column used for the analysis
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was a 30 m DB-5 fused silica column. In order to achieve adequate sensitivity,

the samples were analyzed twice each: the first time for dioxins and the, second

time for furans.

GC/MS Analysis (HRMS)

Isomer Specific TCDD/TCDF - The sample extracts were analyzed using HRGC/HRMS

scanning in the selected ion monitoring mode for enhanced sensitivity. The

column used for this isomer specific analysis was a 60 m SP 2331 fused

silica column. Before acquisition of the samples, a seven isomer performance

mixture containing the six most closely eluting TCDD isomers was run. In

addition, a five-point calibration plot was run in triplicate. The mean
response factors obtained from the fifteen point calibrations were used: for

all subsequent calculations (Table 5, Appendix E). The. shift standard,

analyzed on the same day as the samples, produced a response factor within

10% of the fifteen point calibration (Tables 6,7,8; Appendix F).

Isomer specific 2,3,7,8-TCDF cannot be demonstrated because there is no similar

column performance mixture for the furans; however, Rappe has shown that the

SP 2331 column is an isomer specific column for 2,3,7,8-TCDF. The reported

value for 2,3,7,8-TCDF is considered the highest amount of 2,3,7,8-TCDF

present. While this column may not provide complete separation of 2,3,7,8-TCDF
from the other 37 TCDF isomers, the level of confidence is far greater than

with the 08-5 column and is considered state of the art.

Total Dioxin and Furan - The samples and blank were analyzed for total dioxin
and furan congeners from C14-C18 . The analytical approach employed by ITAS
for the determination of total dioxins and furans is considered semi-
quantitative due to the lack of availability of all dioxin and furan isomer

standards. The standard analyzed each shift consisted of:
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2,3,7,8-TCOD 13C-2,3,7,8-TCOD

2,3,7,8-TCDF 37C1-2,3,7,3-TCDD

1,2,3,7,8-PeCDD 1 3C-2,3,7,8-TCDF

1,2,3,7,8-PeCOF 1 3C-1,2,3,7,8-PeCDO

1,2,3,4,7,8-HxCDD 13C-1,2,3,7,8-PeCDF

1,2,3,4,7,8-HxCDF 1 3C-1,2,3,4,7,8-HxCDD

1,2,3,4,6,7,8-HpCDF 1 3C-1,2,3,4,7,8-HxCDF

1,2,3,4,6,7,8-HpCDD 13C-1,2,3,4,6j7,8-HpCDD

OCOD 13C-1,2,3,4,6,7,8-HpCDF

OCOF 13C-OC0D

Response factors were calculated for each compound in the standard relative

to the corresponding 13C isomer from each congener group; the same response

was assumed applicable to all isomers in each congener group. A five point

calibration plot was run in triplicate. The mean response factors obtained

from the fifteen point calibration were used for all subsequent calculations

(Table 9, Appendix G). The shift standard analyzed on the same day as the

samples produced a response factor within 30% of the multipoint. 37CI-TCDD
was used to calculate the accuracy of the method.

The extracts were analyzed using HRGC/HRMS scanning in the selected ion monitcring

mode for enhanced sensitivity. The column used for the analysis was a 30 m

DB-5 fused silica column.

GC/MS Results

Isomer Specific TCDD/TCDF - The results of the isomer specific analyses, shown

in Tables 10-13, Appendix H, are reported in either ppb, ppt or ng/sample.

A detection limit is calculated from 2.5 times the signal in the area of the

elution of 13C-TCDD ( 13C-TCDF) whenever a sample contains no detectable TCDD

(TCDF).

Totals- The results of the totals, shown in Tables 14 and 15, Appendix 1,

are reported in either ppb, ppt or ng/sample, with the total amount of each

congener calculated. 4hen more than one isomer of a congener of dioxin or

furan is found, all of the isomers are added together to produce a total

congener result. Detection limits are calculated from 2.5 times signal to
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noise when a "not detected" (ND) is reported. The detection limits are listed

in parentheses.

QA/QC

Tables 16 and 17, Appendix J, list the results of the QA/QC samples. Samples

which do not meet the IT QA/QC specifications are noted on the tables.
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TABLE 1 CROSS REFERENCE LIST

EGA1 0007

.11 SAMPLE # CLIENTl SAýTLE # MATRIX

A451825 ENT-B 1MMS - Water

AA 5 8 26 ENT-1 HW - Water

AA'5827 0IT-2 11MMS - Water

,~6450 ET-5 1MMS - Water

AA64c6 F.T-6 ERMS - 'Water

;j61L59 POI'd H2PMS - Water

AA6463 CW HRMS - Water

AA646~9 WB-2. HEMS - Water

AA5880 FS-]. LPMS - Soils

A5 8 81 FS-2 LRI14S3 - Soi's

AA5ý82 S~-3 L~S- Soils

AA6ý08 Fs -6 LRMYS - Soils

v04o1c FS-5 LRMS - Soils

AA,ý5 383 A)-l 1MVS - Soils

AA8ýAf-2 HRS- Soils

AVA5885 Afl-3 nmS - Soils

AA 6 Ic9 Afl-6 MMIS - Soils

AD-5 HFZ - Soils

SB-1 F-%MS - Soils

8' 4'al-FilterS HMS-t05 co~vocitý?

A- 1 15VB-2-FiJlter~ HPS-ZMN5 Co -- 0s I- ,!s

AA5846 V8- 3- I t er~ HRMS-K5 Cocs~oite3

AAý3VB-6-FilterC pr M-XV 5 co--osites

AA64.87 XLO Blank HRUS XAD Blan:,

O-c-Ds-te of these sa-m'ep Id-F B--A;V3 -4 B-1-C.

Ccmo~tfofthese s.=rples 112-2-F; VB-2-XAD; VB~-2-74; 11B1-2-C.

Co~~~~eof th'?se s=zles 'J"R3--3?; 72B3XA;V-3-7-4; V3-3-C.

~rt it fo these s-'-,l's "a,-5-F; '[3-5-(AD; "B-5-74
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!AIB7. UG 1 0031

Surrogate Percent Accuracy 37 CI-TCDD
Number of Data Points = 30
Mean Percent Accuracy = 97.8%
Range a 79-126%0

EPA Range - 60-140%

Sample ID.[ENT 2]
Precision of Duplicates HDCDD OCDD

Original Value (b) 0.0053 0.060
Duplicate Value (a) = 0.0052 0.044
Precision - a-b x 100% = 1.9% 30.8%

a+b
2

EPA Range 50%

Accuracy of Spike TCDD HxCDD OCDD TCDF HXCDF C;CD___FOriginal: Vaue (a) ND ND 0.060 ND ND UnSpi:e Value (b) = 1.35 0.99 0.75 1.4o 1.1 o.66Spike Level (c) = 1.0 1.0 1.0 1.0 1.0 1.0Accuracy =_b x 10C% = 135% 99% 70.8% 1400% -4,o
a+c 11

EPA Range = 60-140"

Sample I:D fWBaLla

Precision of Duplicates OCDD
Original Value (b) 0.071
Duplicate Value (a) 0.078
Precision a-b x 100% = 9.3%

a+b
2

EPA Range ± 50%'

Accuracy of Spike TDD_ xC__ 0CD__D DF HxC__ OC__Original Va2ue (a) = ND ND 0.071 RD ND TTDSpike Value (b) = 1.3 0.90 0.85 1.4 1.0 C.76Spike Level (c) = 1.0 1.0 1.0 1.0 1.C 1.0Accuracy a b x 1001 130% 90o 79% 140% 100% 76%
A a cEPA Range. 60-140% 7



1 0032
TANS 17. QA/QW (M) (Continued)10

E&G

Smple 1) [AD-5]b

Precision of Duplicates HpCDD OCDD TCDF

Original Value (b) 0.58 22.7 6.7

Duplicate Value (a) 0.68 5.5 7.6

Precision - a-b x 100% 15.9% 122%' 12.6%
a+b

2

EPA Range = :! 501

,=uracy of Spike TCDD HxCDD OCDD TCDF HxCDF 0C_:

Original Value (a) = ND ND 22.7 6.7 HD ND

Spike Value (b) - 51.6 31.9 29.2 46.8 38.9 7.

Spike Level (c) = 40.0 40.0 40.0 40.0 40.0 !.0.

Accuracy = b-c x 100% 129% 80% 47% 100% 97%
a

EPA Range = 60-140%

,CDD found in duplicate and spike below the "ND" level found in original.

:CDF found in original at a level near the "NID" levels found In the duplicate and spike.

:DD was found in some of our laborator-y blanks. This conta--4naticn may be the cause of

ýe low level of precision on this sample.

4

t

(The reverse of this page is blank.)
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